7 : i ; 
a or ENGINEER, JANUARY 5, 1940. SPECIAL SUPPLEMENT Printed on thin paper for overseas circulation. 
“el! 


sy 


& The Engin eT... 


Voit. CLXIX.—No. 4382 28, ESSEX ST., STRAND, LONDON, W.C. 2 JANUARY 5, 1940 








Established 1856 Price One Shilling, by Inland Post 1s. 3d. Registered as a Newspaper 





PUBLIC 
WORKS 





W E ST Henn CONSTRUCTION Co., LTD. 


COLUMBIA HOUSE, ALDWYCH, LONDON, W.C. 2 











TEMPORARY ADDRESS, BATH ROAD, HARMONDSWORTH, MIDDLESEX. Tel. West Drayton 2288-9 

















%.% %o%e%e%e% 0790 &:0,010.0 Ca%ae%e %e%e"o 0. 0.0'0 0.0.00 0"a%s'e"eeva'ele"s” 


, nis A BO 


— id 
Ba i 


se eeeerer 
eT WY OT es 


If Britain’s War Effort is to be exerted 
to the full all Plant must be put to the 
best possible use. Have you any plant 
surplus to your requirements which 
might be set to work in the National 
interests? If so, write or telephone to 
our nearest office. We have been ap- 
proached by, literally, hundreds of firms 
who want Plant and Machinery for 
immediate delivery so that they can get 
ahead with urgent contracts, and it is 
our duty to satisfy them. 


We will either purchase outright, or, if you prefer, 
negotiate the sale for you on a commission basis. 


Gronce Cox 


Wood Lane, LONDON, W.12_ - 
Stanningley Works, Nr. LEEDS - - 

191, Corporation Street, BIRMINGHAM, 4 
Coborn Works, Tinsley, SHEFFIELD - - 
12, Grey Street, NEWCASTLE-ON-TYNE 
Cogan Street, Pollokshaws, GLASGOW - 
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HEpherds Bush 2070 
Stanningley 71171 

- Central 2751 
Attercliffe 42033 
Newcastle 23313 
Langside 3041-2 
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Cobden Street, Pendelton, MANCHESTER - - Pendelton 1376-8 
Princess Street, SOUTHAMPTON - - - - Southampton 5671-2 
Royal London House, Queen Charlotte St., BRISTOL - Bristol 20103 
Prince of Wales’ Dock, SWANSEA - ~ - - Swansea 2168-9 
Sydenham Road, Queen’s Quay, BELFAST - . - Belfast 57427 
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STICKING TO IT 


Sticking to the schedule 
involves no strain on the 
B.W. organisation—hard 
experience and the‘nous’ 
to profit by it will always 
ensure that every job we 


do is done to time. 


BANISTER 
WALTON tro. 


LTD. 
STRUCTURAL 
STEELWORK 


< RIVETTEO- WELDED > 





MANCHESTER, 47, Trafford Park Trafford Park 236! (5 lines) 
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A Seven-Day Journal 


Ministry of Supply Advisory Council 


THE Minister of Supply, Mr. Burgin, has set up an 
Advisory Council on Scientific Research and Technical 
Development to advise him on scientific and technical 
problems. The Ministry of Supply, through its 
Directorate of Scientific Research, controls a large 
volume of scientific and technical work with direct 
application to military needs. The Council, which is 
composed of men eminent in the various branches 
of science with which the Ministry is concerned, will 
ensure that this work is conducted with due regard 
to recent advances in scientific knowledge. The 
Council will also initiate new proposals for research 
and technical development, and make recommenda- 
tions regarding the most effective use of scientific 
personnel. The Council, of which Lord Cadman of 
Silverdale is Chairman, will be constituted as follows : 
Professor E. N. da C. Andrade, Professor of Physics, 
University of London; E. V. Appleton, Secretary, 
Department of Scientific and Industrial Research ; 
Sir Joseph Barcroft, formerly Professor of Physiology, 
Cambridge; Professor W. L. Bragg, Professor of 
Physics, Cambridge ; Major-General E. M. C. Clarke, 
Director of Artillery (Military Adviser), Ministry of 
Supply; Professor J. D. Cockcroft, Professor of 
Natural Philosophy, Cambridge; Major-General A. 
E. Davidson, Controller of Mechanisation Develop- 
ment (Military Adviser), Ministry of st gs 3 Dr. 
H. J. Gough, Director of Scientific Research, Ministry 
of Supply ; Dr. H. L. Guy, Chief Engineer, Mechanical 
Engineering Department, Metropolitan-Vickers Elec- 
trical Company, Ltd.; Brig-General Sir Harold B. 
Hartley, Vice-President and Director of Research, 
L.M.8. Railway, and Chairman of the Fuel Research 
Board ; Professor I. M. Heilbron, Professor of Organic 
Chemistry, University of London; Professor A. V. 
Hill, Secretary, Royal Society, and Foulerton Research 
Professor (Physiology); Professor R. 8S. Hutton, 
Professor of Metallurgy, Cambridge; Sir Robert 
Robertson, Director of the Salters’ Institute of 
Industrial Chemistry, formerly Government Chemist ; 
Sir Robert Robinson, Professor of Chemistry, Oxford ; 
Mr. J. Rogers, Deputy Director-General of Explosives, 
Ministry of Supply ; Sir Frank E. Smith, Director of 
Instrument Production, Ministry of Supply, Director 
of Research, Anglo-Iranian Oil Company ; Professor 
R. V. Southwell, Professor of Engineering, Oxford ; 
Professor G. I. Taylor, Yarrow Research Professor of 
the Royal Society (Engineering); Lt.-Gen. Sir 
Maurice Taylor, Senior Military Adviser, Ministry of 
Supply; Sir Henry T. Tizard, Rector of Imperial 
College of Science, Chairman, Aeronautical Research 
Committee. The Joint Secretaries of the Council 
will be Dr. E. T. Paris and Dr. F. Roffey, the Ministry 
of Supply, Adelphi, W.C.2. The Admiralty, Air 
Ministry, and Ministry of Home Security are also 
represented on the Council. 


Co-operative Profit-Sharing in 1938 


FIGURES issued by the Co-operative Productive 
Federation show that the four associated societies in 
the metal-working group secured a net surplus for 
the year 1938 of £5354, against £5900 for the precbding 
year. Of this sum, £141 was allocated to the share- 
holders, £4382 to the workpeople, and £221 to 
educational and charitable purposes. The East 
London Toy Factory, Ltd., with a deficiency of £806, 
was the only society to make a loss on its year’s 
business. Its 28 employees received £2002 in wages 
during the year, and its turnover amounted to £4824. 
The Wallsall Locks and Cart Gear, Ltd., is the largest 
society in this group. At the end of 1938 it had 428 
workpeople, its wages bill being £49,953. Business 
was done to the total of £106,483, resulting in a 
surplus of £5333. Of this sum, the shareholders 
received £114, equal to one-half of 1 per cent., and 
the employees had £4098, providing an addition to 
earnings of Is. 10d. in the £; £210 was granted to 
educational organisations. The Chesham Builders, 
Ltd., with 36 employees, and a wages total for the 
year of £5507, did business amounting to £10,707, 
giving a surplus of £415. The allocations were £27 
to capital (2} per cent.) and £284 to labour (1s. 3d. 
in the £), with a grant of £11 to charity. The fourth 
society is the Leicester i Builders, Ltd. 
It had 30 employees and paid out £4553 in wages. A 


turnover of £14,398 gave a surplus of £412, the whole 
of which was carried forward. There are 40 pro- 
ductive societies associated with the Federation. 
They had between them 7984 employees and a wages 








bill of £876,774 for the year. Sales amounted to 
nearly £2? millions, giving a net surplus of £115,425. 
Allocations were made to capital £5475, employees 
£34,089, and customers £52,325, and grants totalling 
£5292 were made to educational and charitable pur- 
poses. This summary, taken in conjunction with the 
Journal note in our issue of September Ist last, com- 
pletes our review of official statistics of profit-sharing 
and co-partnership during 1938. 


The Late Mr. A. H. G. Fokker 


WE regret to have to record the death of Mr. A. H. 
G. Fokker, whose name will always be associated 
with the development of aeronautics. He died on 
December 23rd, in New York, at the early age of 
49. Mr. Fokker was born in Java, the son of a 
Dutch planter and a mother of French extraction. 
As a boy the possibilities of flight proved attractive 
to his imagination, and before the Four Years’ War 
began he was already designing aircraft and 
attempting to gain the notice of the governments of 
a number of European countries. The German 
government alone showed any interest. Thus his 
name first became well known in this country as 
that of the designer of a new fighter monoplane which 
had made its appearance on the Western Front 
and was proving superior to any aircraft the Allies 
had available. It gained its superiority despite the 
fact that its top speed was only 70 m.p.h. and its 
“ceiling” only 6000ft., owing partly to its great 
manceuvrability, but even more to the fact that it was 
equipped with a machine gun firing along the direction 
of flight ‘‘ through” the propeller. It is said that 
Fokker designed the necessary “interrupter” gear 
in three days when asked to do so by the German 
tovernment. Throughout the war, during which a 
rapid development of fighting aircraft occurred, the 
Fokker machines retained a deservedly high reputa- 
tion. Towards the end, however, his work appears 
to have been impeded by the jealousy of other 
manufacturers who resented the intrusion of a 
Dutchman. After the war he set up a large works 
at Amsterdam and later went to America to become 
chief of the aviation department of General Motors. 
Latterly he had beeen working on the design of a 
fighter with engines arranged in tandem, twin tail 
booms, and a tricycle undercarriage, a novel con- 
ception with certain obvious advantages. 


Manufacture of Charcoal 


An interesting section of the Report of the Forestry 
Products Research Board for the year 1938, which 
has just been issued and to which reference is made 
elsewhere in these pages, deals with the manufacture 
of charcoal for industrial processes by means of 
portable kilns. With the object of enco ing the 
home production of charcoal, the Board outlined a 
scheme of inquiry and the investigation of the 
manufacture of charcoal in kilns was begun early in 
1938. As the quality of the charcoal produced by 
such methods had not always been satisfactory for 
industrial purposes, particularly for some industries 
regularly absorbing the largest quantities, investiga- 
tion was directed to ascertaining whether the portable 
type ‘of kiln was capable of producing a first-class 
charcoal, and the general development of carbonisa- 
tion technique. The type of kiln which was designed 
and constructed for the experiments follows closely 
the principles adopted in the proprietary kilns 
available, and at the same time gives flexibility of 
operation, in order to permit of a wide range of 
experiments. The results obtained during the 
period under review conclusively demonstrated that 
this type of kiln can produce charcoal of the highest 
quality, and by following quite simple rules such 
kilns can be operated by comparatively unskilled 
labour. A method of reducing the of 
volatiles to tolerable limits has been evolved, and the 
resulting charcoal produced by experimental burnings 
has been pronounced by a leading firm of rayon 
manufacturers which has given financial support to 
the investigation, to be equal to the best it has had 
from any source.. A further development has been 
the achievement of positive control over the rate 
and the uniformity of carbonisation, by a simple 
device, which makes the regulation of burning 
practically automatic and independent of the 
prevailing wind conditions. Further work was 
carried out during 1939 in the direction of correlating 
maximum yield with low volatile content, and in 
studies of methods of carbonising various timbers in 





different dimensions. The use of charcoal fuel, 
and wood, as alternative fuels for motor vehicles was 
not overlooked alongside the industrial uses, and 
interest in the possibilities of producer gas from 
these fuels appears to be on the increase, particularly 
in the Colonies and the Dominions, where liquid 
fuels are often expensive and difficult to obtain. 


Armament Production 


Durtne a Press Conference on Friday, December 
29th, Mr. Leslie Burgin, the Minister of Supply, 
said that there were now on the Ministry’s list of 
contractors 15,000 firms, 2190 having been added 
since the outbreak of war. The latest figures, Mr. 
Burgin went on to say, showed that during the week 
ended December 19th, new contracts amounting to 
£9,500,000 were placed, making a total of £234,000,000 
since the outbreak of war. In the first year of the 
war, he said, Great Britain would supply 100,000 motor 
vehicles. That figure compared with about 40,000 
which was the total contribution of the United 
Kingdom in transport vehicles, during the four and a 
half years of the last war. Dealing with the increased 
potential for supplying the mounting needs, Mr. 
Burgin went on to point out that since the outbreak 
of war, there had been put in hand twenty new 
ordnance factories at a cost of £45,000,000. In some 
300 cases the factories of other contractors had been 
extended at a cost of £10,000,000. It was not 
possible, Mr. Burgin said, to exaggerate the importance 
of the closeness of the relations between this country 
and France in supply matters. Dealing with the 
question of the employment of small firms in the 
fulfilment of Government contracts, Mr. Burgin 
stated that the Ministry of Supply was adding small 
firms to its list every day, and an effort was being 
made to give an equitable share to the smaller concerns. 
In a reference to the powers which had been given to 
the Ministry to check figures, and to prevent profi- 
teering, Mr. Burgin stated that never were such 
powers conferred as those which have been given to 
the Ministry of Supply under the Ministry of Supply 
Act. It was well to hold in mind that a high pro- 
portion of the total cost of these contracts appeared 
in the form of wages. In the building trades the 
wages amounted to about 60 per cent. of the total 
contract amount, and in other trades a little under 
50 per cent. 


War Time Street Lighting 


In a Journal note last week we referred to the new 
form of street lighting which is now installed in 
certain streets in London and the use of which has 
been authorised in all areas except those within 
12 miles of the East and South-East coasts. When 
referring to this lighting in the House of Commons 
last month, Sir John Anderson, Minister for Home 
Security, stated that a British Standard specification 
would be issued. That specification was published 
on December 29th. It was prepared at the request 
of the Minister and was drafted by a Joint Committee 
of the Ministry and of the Illuminating Engineering 
Society. A considerable amount of research and 
experiment has had to be undertaken, and the 
Committee had the willing co-operation of gas and 
electrical interests and the Government departments 
concerned. The order of illumination provided for 
in the specification, is minute in comparison with 
that afforded by normal peace-time street lighting, 
and is in fact comparable with that afforded by light 
starlight on a clear moonless night. Experiments 
have proved that even this small degree of illumination 
provides some comfort to users of the streets, and 
that it provides no guidance for aircraft flying at 
heights from which bombing might be attempted. 
As in the case of any specification for street lighting, 
the intention is to achieve as even an illumination as 
possible. The general level of illumination when the 
specification is complied with is about 0-0002ft. candle, 
and it nowhere exceeds 0-0004ft. candle. To accord 
with differences in mounting height and spacing of 
the columns three distinct candle-power distributions 
of the lighting fittings are provided for in the speci- 
fication. It is an essential feature of the specification: 
that all fittings must bear the certification mark 
registered by the British Standards Institution. 
This mark may only be used by those to whom licences 
have been granted by the Institution. Copies of the 
specification (BS/ARP 37) are obtainable at the 
British Standards Institution, 28, Victoria Street, 
London, S.W.1, price 6d. 














THE ENGINEER 


Jan. 5, 1940 








Naval Construction in 1939 


By FRANCIS McMURTRIE, A.I.N.A. (Editor of “‘Jane’s Fighting Ships”’) 


No 


WING to the war, it is not possible to give 
a complete and up-to-date account of the 
developments in British naval construction during 
the past year. But it may be pointed out that, 
up to the beginning of September last, the 1939 
Navy Estimates, including supplementary votes, 
comprised the largest number of vessels authorised 
for construction in any single year since 1918. 
Though only two battleships, one aircraft carrier, 
and four cruisers were included in the total, the 
provision of 16 destroyers, 22 escort vessels, 
20 minesweepers, 107 trawlers, and 56 patrol 
vessels of the whaler type served to expand the 
programme well beyond the normal limits. Two 
novel items were a new Royal yacht and a hospital 
ship, though it is doubtful whether either will be 
proceeded with until peace returns. 
Altogether the amount of warship tonnage 
completing, under construction, or authorised for 


I 


** Lion * was laid down on July 4th last at Vickers- 
Armstrongs’ Naval Yard, Walker-on-Tyne, the 
machinery being provided from the engineering 
works of the same firm at Barrow-in-Furness. 
Her sister ship, the ‘ Temeraire,”’ was begun on 
June Ist by Cammell, Laird and Co., Ltd., Birken- 
head. Both ships were ordered in the preceding 
February. 

Two more ships of this class were provided for 
under the 1939 Estimates, one of which was 
laid down at Clydebank by John Brown and Co., 
Ltd., having been ordered on August 16th. The 
other vessel should also have been begun, though 
no announcement of the fact has appeared, and 
it is probable that she is also building on the 
Clyde. 

Of the five 35,000-ton battleships of the ‘‘ King 
George V ”’ class, at least four had been launched 





the Royal Navy and Dominion Navies when the 
war began was little short of 850,000, a record 
never previously approached. For the United 
States Navy the approximate figure at the same 
date was 550,000 tons; for the French Navy, | 
400,000 ; for the German Navy, 300,000; and | 
for the Italian Navy, 220,000. There is not | 
enough definite information to estimate the 
amount of construction in hand for either Japan 
or Russia with any approach to exactitude, but | 
the Japanese total is probably not less than | 
275,000 tons and the Russian anything from | 
160,000 to 200,000. 

Included in these totals are 35 capital ships, 
two of which were completed in December. Ten 
of these are ships of 40,000 to 45,000 tons displace- 
ment. Suggestions that these figures should not | 
remain the limit were put forward recently in the 
American House of Representatives; but the 
proposed increase of 20,000 tons or more would | 
preclude passage through the Panama Canal, 
hitherto an indispensable requirement for an 
American warship. For this reason, it is probable 
that 45,000 tons or thereabouts will remain the 
maximum displacement in the United States Navy 
for some time to come. 

In cost these ships vary considerably. Those 
of the British “King George V” class, it is 
expected, will absorb about £8,500,000 apiece. 
But the first two of the American battleships of 
corresponding size are to average $65,000,000 each, 
equal at current rates to over £16,000,000. 

British Empire 

No details of the “‘Lion” class have been 
published, beyond the fact that they will be of 
about 40,000 tons and will be armed with 16-in. 
guns. Whether there will be eight, nine, or ten 
of these guns is a moot point, but the most probable 
arrangement would seem to be nine in triple 
turrets. In any case, it is reasonable to suppose 
that part of the main armament will be able to 
fire aft, instead of all guns being on the forecastle, 
as in the “Nelson” and ‘“ Rodney.” H.MS. 

















greater displacement, exceeded 32 knots with 
slightly less power. Improvements in boiler 
design have reduced the weights in this department 
by about 15 per cent. as compared with the 
“ Nelson ” and * Rodney.” 

Tt has been officially stated that the 14in. guns 
in these ships will have an effective range greater 
than the 15in. mounted in earlier battleships and 
battle cruisers, as measured by the perforation of 
any given thickness of armour. The cost of the 
fire control installation in each ship will amount to 
£213,000. 

As the result of the refit carried out in 1936-39, 
absorbing the sum of £3,088,008, H.M.S. 
“ Renown ”’ illustrated in one of to-day’s supple 
ments, is now for all practical purposes a new 
ship. Her complete reconstruction has included 
the provision of new main engines, Parsons geared 
turbines of 120,000 S.H.P., which are believed to 
have given a speed of over 29 knots on trials. Her 
boiler installation has also been renewed, involving 
the installation of eight units of the Admiralty 
three-drum type, supplying steam at a working 


’ 





pressure of 300 Ib. to the square inch. The main 














H.M,. CRUISER “DIDO” 


up to the end of last year. These are the ‘ King 
George V,” at the Walker Yard of Vickers-Arm- 
strongs, Ltd.; the “Prince of Wales,’ at the 
Cammell Laird Yard, Birkenhead ; the “‘ Duke of 
York,”’ originally to have been named ‘“ Anson,”’ 
at Clydebank ; and the “‘ Beatty,” at the Fairfield 
Shipbuilding and Engineering Company’s Yard, 
Govan. It is possible that the fifth ship, the 
** Jellicoe,” may also have gone afloat from the 
shipyard of Swan, Hunter, and Wigham Richardson, 
Ltd., Wallsend-on-Tyne. 

A few more particulars of these ships have been 
released. The main and secondary armaments 
comprise ten 14in. guns, arranged in two quad- 
ruple turrets, fore and aft respectively, with a twin 
turret firing over the former ; and sixteen guns of 
the new 5-25in. calibre in eight twin turrets, four 
on either broadside. So far as the main armament 
was concerned, this was foreshadowed in THE 
ENGINEER a year ago. 

Parsons geared turbines to develop 152,000 
S.H.P. should give a contract speed of considerably 


above 30 knots, since the “ Hood,” of 7,000 tons 





armament remains as before, six ld5in., but a 
number of dual purpose guns of 4-5in. calibre 
have been incorporated in the original secondary 
battery of 4in. pieces. Protection has been 
enhanced and accommodation for four aircraft, 
with a catapult, added. All these changes have 
resulted in altering the appearance of the ship 
considerably, as will be appreciated from the 
photograph reproduced in the Supplement. 

The “ Renown” completed her reconstruction 
on the eve of war. That it was a success may be 
concluded from the fact that she took a prominent 
share in the hunt for the “ Admiral Graf Spee ” 
in the South Atlantic, cruising in company with 
the aircraft carrier ‘‘ Ark Royal,” described in the 
article on naval construction in these pages last 
year. 

All four aircraft carriers of the “ Illustrious ” 
class are now afloat. From the launch appearance, 
it is evident that these ships will be of the same 
general design as the “ Ark Royal.” It is under- 
stood that they will carry the same armament, 
sixteen 4-5in., and from the fact that the shaft 
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horse-power is to be 110,000, it is plain that the 
speed will be at least as great, probably in the 
region of 31 knots. 

Two more aircraft carriers of equal displace- 
ment, but of slightly modified type, are the “ Im- 
placable’”’ and ‘ Indefatigable,” building under 
the 1938 and 1939 programmes respectively. 
Both were laid down during 1939 by the Fairfield 
Company and John Brown and Co., Ltd., re- 
spectively. A view of the reconstructed aircraft 
carrier “‘ Furious ”’ is also given in a Supplement. 

Both cruisers of the “ Edinburgh ” class were 
delivered during the first half of 1939, and are 
understood to have been even more successful 
than their predecessors of the ‘‘ Southampton ” 
class. The second ship of this type, the “ Belfast ” 
(see to-day’s Supplement), was unfortunately 
torpedoed in November, but was able to regain 
port under her own steam. 

A list of the cruisers of the 8000-ton “ Fiji” 
class and of the 5450-ton ‘‘ Dido”’ class (see the 
accompanying illustration) was given in the previous 
year’s article. It is believed that the four cruisers 
of the 1939 programme will be of the former type, 
bringing their number up to thirteen in all. Four 
included in the 1938 vote were ordered during 
1939. These were the ** Ceylon,” from Alexander 
Stephen and Sons, Ltd., Govan; the * Gambia,”’ 
from Swan, Hunter, and Wigham Richardson, 
Ltd., Wallsend-on-Tyne; the “Jamaica,” from 
Vickers-Armstrongs, Ltd., Barrow-in-Furnace ; and 
‘ Uganda,” from the same firm’s yard at Walker- 
on-Tyne. All five of the 1937 programme have 
meanwhile been launched, the “‘ Fiji” in May, 
‘* Mauritius” and “ Nigeria” in July, * Kenya ” 
in August, and “ Trinidad ”’ in October. 

Certain older cruisers which were nearing the 
end of their useful life have been taken in hand 
for reconstruction as anti-aircraft ships. Two of 
these, the “Coventry” and “ Curlew,” of 4290 
tons, were thus altered in 1935, being given a main 
armament of ten 4in. high angle guns in place of 
their original five 6in. But in the case of the 
‘Cairo ”’ (illustrated herewith), the *‘ Calcutta,”’ 
and “ Carlisle,” of 4200 tons, and the “ Curagoa,” 
of 4290 tons, converted during 1939, the main 
armament is eight 4in., arranged in pairs instead 
of singly as in the first two ships. 

Four minelayers of an entirely novel design, to 
be known as the “ Latona ”’ class, were laid down 
in the early part of last year, the first three having 
been provided for under the 1938 Estimates and 
the fourth under those for 1939. Few details 
of these vessels have so far been released, but 
dimensions suggest that they will be very fast. They 
will be armed with 4-7in. guns. Their length is 
to be about 410ft. and the displacement 2650 tons. 
The “ Latona ” is being built by John I. Thorny- 
croft and Co., Ltd., Woolston, Southampton ; the 
* Abdiel”” by Alexander Stephen and Sons, 
Govan; the ‘“‘Manxman” by J. Samuel White 
and Co., Cowes; and the ‘“ Welshman” by 
R. and W. Hawthorn, Leslie and Co., Ltd., 
Hebburn. These ships will differ radically from 
the 6740-ton ‘‘ Adventure,” and to an equal 
extent from the coastal minelayers of the “‘ Plover ”’ 
and “ Linnet ” types. 

In destroyers, the ‘‘ Tribal ’’ design, of which 
16 ships have been built, has been repeated only 
in the Royal Australian Navy, which has ordered 
three ships of this type to be constructed at the 
Cockatoo Dockyard, Sydney. According to all 
accounts, the 24 vessels of the 1690-ton “‘ Javelin ”’ 
class, more than half of which are now believed to 
be in service, have proved an unqualified success. 
Their clean lines and the single funnel give this 
type an appearance that is not only highly 
attractive, but unique in the post-war construction 
of the Royal Navy. In addition to the 16 
referred to in these columns a year ago as the 
“Jervis” and “Kelly” flotillas, 8 of the ‘‘ Napier” 
group were ordered under the 1939 Estimates, 
making up the total of the class to 24, as stated 
above. A view of the “Jervis” is given in one 
of our Supplements. 

Similarly, an extra flotilla of the 1920-ton 
“ Lightning ’’ class was put in hand under last 
year’s programme, making a total of 16 of this 
type, which for convenience may be termed the 
“Laforey ” and “Milne” groups. These are the 
biggest destroyers yet built for this country, though 
there is always the possibility that they may be 
exceeded in size by vessels ordered under the War 
Emergency programmes. Though nothing has 


been revealed on this subject, it may be taken as 
a matter of course that, as in 1914-18, destroyer 
construction will bulk largely therein. 

A batch of half a dozen destroyers building in 


Navy. Originally these were the “ Javary ”’ and 
“ Jutahy ’”’ (J. Samuel White and Co., Ltd.) ; 
‘ Jaguaribe””’ and “ Juruena ” (John I. Thorny- 
croft and Co., Ltd.) ; and“ Japura’”’ and Jurua ” 
(Vickers-Armstrongs, Ltd., Barrow). By this 
time all have been renamed. In their main 
features they resemble closely the British “‘ Hero ” 
class, having a displacement of 1340 tons and an 
armament of four 4-7in. guns and eight torpedo 
tubes. Parsons geared turbines of 34,000 8.H.P. 
are designed to give them a speed of 35-5 knots. 

In submarine construction there has been 
nothing new since the “Triton” class. Six or 
seven of these vessels, displacing just under 1100 
tons, should now be in service. Now that the 
‘ Thetis ” has been salved, it is expected that she 
will be reconditioned and renamed, since there is 
nothing to show that she has received any serious 
structural damage. 

Types which appear to have more than justified 
their design on active service are the smaller craft 
of the “ Unity ” and “ Shark ” classes, as exempli- 
fied in the exploits of H.M.S. “Salmon” and 
“ Ursula,” which have decidedly overshadowed 
the earlier achievements of the U-boats in sinking 
the “ Courageous ” and “ Royal Oak.” 

In escort vessels the latest design is the ““ Hunt ” 
class, of which 20 had been ordered before war 
began, as listed below :— 


“* Atherstone” and 
Laird and Co., Ltd.). 
“ Cattistock,” ‘‘Cleveland,” “Cotswold,” 

“‘ Cottesmore ”’ (Yarrow and Co., Ltd.). 

“ Eglinton” and “Exmoor” (Vickers-Arm- 
strongs (Tyne). 

“ Fernie ” and “‘ Garth’ (John Brown and Co., 
Ltd.). 

“Hambledon,” “Holderness,” ‘ Mendip,” 
‘“‘Meynell” (Swan, Hunter, and Wigham 
Richardson, Ltd.). 

“ Pytchley ” and “ Quantock” (Scotts’ Ship- 
building and Engineering Co., Ltd.). 


‘“ Berkeley’ (Cammell, 


* Quorn” and “Southdown” (J. Samuel 
White and Co., Ltd.). 
“Tynedale’’ and ‘ Whaddon” (Alexander 


Stephen and Sons, Ltd.). 


Of 900 tons displacement, they are believed to 
be armed with 4in. high angle guns, as are the four 
somewhat larger vessels of the “ Black Swan” 
class. Two of the latter, the “ Black Swan” 
and “ Flamingo,” were launched last year by 
Yarrow and Co., Ltd., Scotstoun, and may 
have been finished by now. The other two, the 
“Erne”? and “Ibis,” are being built by the 
Furness Shipbuilding Co., Ltd., at Haverton Hill 
on Tees. On a displacement of 1250 tons they 
mount eight of the 4in. guns already mentioned. 
The contract speed is 19-25 knots. 

At least 15 old destroyers have been re-armed 
and converted into fast escort vessels. All belong 
to the Emergency Programmes of the last war, 
their names being “ Wallace,” ““ Wolsey,” ““ Wool- 
ston,” ‘‘ Wakeful,” “ Vega,” ‘‘ Whitley,” ‘“‘ Wry- 
neck,”’ “‘ Winchester,’’ “° Westminster,” ‘‘ Windsor,” 
‘** Vimiera,”’ ‘“‘ Wrestler,” ‘‘ Valorous,” “‘ Vivien,” 
and “Valentine.” In place of their former 
armament of 4-7in. or 4in. low-angle guns, each 
now mounts four 4in. high-angle weapons, in pairs. 

Three patrol vessels of the 1937 Programme, 
the “ Guillemot,” ‘‘ Pintail,” and ‘“ Shearwater,” 
of 580 tons displacement, were launched last year 
and have since been completed. The last mine- 
sweeper of the modified “ Haleyon” type, the 
“ Sphinx,” was launched by William Hamilton 
and Co., Ltd., in February last, and has since been 
delivered. Twenty minesweepers of a new series, 


the ‘‘ Bangor” class, were ordered last year, no 


particulars of their design being released. 

The submarine depot ship *‘ Forth,” of 8900 tons, 
was completed last year. She is a sister ship to 
the ‘“‘ Maidstone,” delivered a year earlier by the 
same builders, John Brown and Co., Ltd. Their 
main armament of eight 4-5in. dual purpose guns 
is the heaviest yet mounted in a British depot 
ship. It is expected that the 11,000-ton destroyer 
depot ship “ Tyne,’ building by Scotts’ Ship- 
building and Engineering Co., Ltd., Greenock, will 
be similarly armed. Other depot ships in hand 
are the “ Hecla,” of the same type as the “ Tyne ” 
(John Brown and Co., Ltd.); “‘ Adamant,” an 
improved “ Forth” (Harland and Wolff, Ltd.) ; 
and “ Unicorn,” a supply and repair ship for the 
Fleet Air Arm (Harland and Wolff, Ltd.). A 
depot ship for motor torpedo boats was also 
included in the 1939 Estimates, and has no doubt. 
been ordered by this time. Though few details 
of these ships have appeared, it is probable that 
most of them will be ships of from 9000 to 12,000 
tons displacement. 

Turning to motor torpedo boats, the latest type 
of which any particulars have been published is 
*M.T.B. 22.” Built by Vosper, Ltd., at Ports- 
mouth, she has a displacement of 32 tons and a 
length of 70ft. Her armament comprises two 
2lin. torpedo tubes and two machine guns on high- 
angle mountings. Three Isotta-Fraschini engines 
with a total B.H.P. of 3450 enable a speed of well 
over 40 knots to be maintained. Indeed, it is 
claimed that 40 knots is obtainable with the engines 
at three-quarter throttle. Nos. 24 and 25, built 
by John I. Thornycroft and Co., Ltd., are under- 
stood to be of the same design. 

“M.T.B. 101,” built by J. Samuel White and 
Co., Ltd., has engines of the same pattern, but 
a displacement of only 22 tons. No details of 
armament have been published, beyond the fact 
that she has 2lin. torpedo tubes, nor has the 
speed been mentioned. 

When the war began there were still to be ordered 
six motor torpedo boats authorised by the 1939 
Estimates, three by those for 1938, and one left 
over from 1936. 

Other small craft delivered last year are the 
China gunboats “‘ Dragonfly ”’ and ‘‘ Grasshopper,” 
both built by John I. Thornycroft and Co., Ltd. 
Two sister ships, the “ Locust ” and ‘‘ Mosquito,” 
are being completed by Yarrow and Co., Ltd., and 
another was ordered from J. Samuel White and 
Co., Ltd. Though the details of the last-mentioned 
have not been published, it is probable that she 
is of the same type as the others, displacing 585 
tons and armed with 4in. guns. 

In addition to a large number purchased, 20 new 
trawlers were ordered by the Admiralty in July 
last and should by now be well on the way to 
completion. All are named after trees, and are 
apparently intended for minesweeping. Probably 
more have since been put in hand. 

Under the last supplementary Estimate before 
the war, 56 patrol vessels of the whaler, or whale- 
catcher type were authorised. No information has 
been furnished concerning their characteristics, 
but the vessels of this kind built in 1918 were of 
336 tons displacement, with triple expansion 
machinery of 1000 I.H.P., and coal-fired cylindrical 
boilers equal to a speed of 12 knots. It is quite 
likely that those now in hand may be somewhat 
faster than this. 

Under a separate section of the 1939 Estimates 
provision was made for three oil tankers of 3500 tons 
displacement to be built, but it is not known when 
orders were placed for these. 

(To be continued) 











Locomotives and 


Trains in 1939 





URING the past year the railways of this 

country have carried out little work of an out- 
standing nature in steam locomotive development 
and design, and our review of the past twelve 
months is devoted in the main to engines built 
abroad. Although this fact may seem dis- 
appointing, it must be remembered that a number of 
outstanding modern types of engine are constantly 
at work in this country, and the international 
situation which has prevailed has prohibited the 
expenditure of the time and money required for the 
development. of new locomotives. 


Africa 





England for Brazil will be completed for the Royal 





Kenya and Uganda Railway—A number of 





interesting features are embodied in the design 
of six large Beyer-Garratt metre-gauge engines 
delivered to the Kenya and Uganda Railways by 
Beyer, Peacock and Co., Ltd., of Gorton, Man- 
chester. These engines each weigh 186 tons, and 
in order to comply with the restrictions imposed 
by the 50 Ib. rail over which they work a 
4-8-44+4-8-4 wheel arrangement has been 
adopted. This is the first time such a wheel 
arrangement has been used, and the impressive 
appearance of the new engines may be appreciated 
from the accompanying illustration. They are 
are designed to permit working over curves of 
573ft. radius on the main line and 275ft. in sidings. 

The boiler has a working pressure of 220 Ib. 
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per square inch, and its outside barrel diameter is 
6ft. 6jin. with a length of 12ft. Sin. between tube 
plates. Its grate has an area of 48-5 square feet. 
There are 38 flue tubes of 5iin. outside diameter 
and 220 small tubes of ljin. outside diameter. 
The heating surfaces are as follows :—tubes, 
2015 square feet ; firebox, 251 square feet; super- 
heater, 484 square feet, the combined total being 
2750 square feet. 

The cylinders, two in each unit, are of cast iron 
with cast iron pistons, and each has a bore of 16in. 
and a stroke of 26in. Trunk type piston valves 
Yin. diameter, actuated by Walschaerts gear, have 
a travel of 5in. An arrangement adopted in the 
valve gear brings the quadrant block of the links 
of both engine units to the same position in 
whichever direction the locomotive is running. 

By fitting a flangeless tyre 53in. wide to the 
front one of the 4ft. 6in. diameter driving wheels, 
the rigid wheelbase has been reduced to a length 


gear surmounted by a streamlined cab. The 
whole has been designed to haul a train of 1000 tons 
from Chicago to the Pacific Coast—-2200 miles— 
in 56 hours. Although a normal maximum speed 
of 110 m.p.h. is provided for, the engine has been 
designed for travelling at 125 m.p.h. if required. 
On its route, severe climatic conditions are 
experienced, and the temperature variation is 
between 40 deg. Fah. and 115 deg. Fab. Gradients 
of 2-2 per cent. are covered, and the elevation of 
the line varies from sea level to over 7000ft. In 
full working order each unit weighs 548,000 Ib., of 
which 354,000 Ib. are on the driving wheels. Each 
unit contains a complete 2500 H.P. geared turbine 
driven generator set ; a high-pressure steam boiler ; 
a compact turbine driven auxiliary set, with full 
automatic control; and a finned-tube, air-cooled 
condenser having turbine driven cooling fans. 
The boiler auxiliaries and power units are all 
controlled automatically, and all the power plant 





densers by turbine driven propeller fans which 
exhaust through the roof. The condenser fan 
turbine is mounted on the same support as the 
auxiliary drive set and operates at a variable speed 
according to the condensation requirements. 

The six traction motors on each unit are axle 
hung, being geared to the axles through single 
solid spur gears. With normal ventilation of 
2000 cubic feet of air per minute per motor, the 
twelve motors give 64,000 lb. tractive effort 
continuously, while on heavy gradients with full 
ventilation of 4000 cubic feet of air per minute per 
motor, they give 81,000 lb. tractive effort. 

The leading particulars of each unit are as 
follows: length over couplers, 90ft. 10in.; width 
of cab, 10ft.; height overall, 15ft.; driving wheel 
diameter, 44in.; guiding wheel diameter, 36in.; total 
wheel hase, 78ft. 8in.; rigid wheel base, 13ft. 4in. ; 
maximum starting tractive effort, 86,500 Ib. 

The locomotive after a series of trials is now at 
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of 10ft. The four-wheeled bogies have 2ft. 6in. 
diameter wheels, the outside bogies having 6ft. 2in. 
centres and the inside ones 5ft. 3in. centres. The 
overall wheelbase of the locomotive is 87ft. 1lin., 
that of each engine unit being 35ft. 24in. At 75 
per cent. boiler pressure the tractive effort is 
40,670 Ib., and at 85 per cent. 46,090 lb. 

A departure from standard practice is the 
inversion of the pivot centres, the male portion 
being on the engine unit instead of on the boiler 
cradle. The tenders have a combined water 
capacity of 6000 gals. and a coal capacity of 12 tons. 


India 


Bengal-Nagpur Railway.—In our Supplement is 
shown another Beyer-Garratt engine which is one 
of four built for work on a branch line of the 
Bengal-Nagpur Railway. This branch line has 
curves of 573ft. and 716ft. radius, the heaviest | 
gradient being 1 in 91. These conditions necessi- | 
tated the adoption of a 4-8-2+2-8-4 wheel | 
arrangement. 

The two cylinders of each engine unit have a/| 
diameter of 20}in. with a stroke of 26in., the | 
working pressure being 210 Ib. per square inch. | 
In full working order the engine weight totals 
230 tons and the tractive effort at 75 per cent. 
boiler pressure is 61,460 lb. and at 85 per cent. 
69,660 lb. The heating surfaces are disposed as | 
follows : tubes, 3,120 square feet, firebox, including | 
syphons, 333 square feet, superheater, 661 square | 
feet, giving a total of 4114 square feet. | 


| 
| 
| 
| 


America 

What is probably the most interesting novelty 
in locomotive design for some time was completed 
in the United States in the form of the turbo- 
electric locomotive for the Union Pacific Railroad 
shown in our Supplement. In the design of this 
engine, full advantage has been taken of the 
advances made in steam-power plant engineering 
to combine a high pressure steam turbine and a 
light compact steam generator in an electric 
locomotive with halanced rotating parts. The 
‘steamotive’”’ power plant developed by the 
General Electric Company, Babcock and Wilcox 
Company, and the Bailey Meter Company, which 
has proved particularly efficient in stationary 
service, has been combined with a drive based on 
successful electric locomotive practice. 

The locomotive, which was described in some 
detail in our issue of March 3rd, 1939, consists of 
two identical units capable of either multiple or 
independent operation under the control of one 
engineer. As may be seen from the illustration, 
of one unit, each consists of a 2-C-C-2 running 





units and electrical equipment are so designed as to 
be replaceable in a few hours. 

The boilers are of the oil-fired, water-tube, 
forced circulation type, working on the closed feed 
system, each incorporating a furnace, superheater, 
economiser, and air preheater. Steam is delivered 
at 1500 lb. per square inch and 920 deg. Fah. 
The steam generated passes to a separator where 
excess water is removed by centrifugal action and 
is then drained to the hot well. From the separator 
the steam goes through the superheaters, and 
thence to the turbines. Exhaust steam passes to 
the condensers, and the water returns to the hot 
well. By replenishing water losses in the closed 
system, with evaporator steam, the scaling and 
corrosion of the tubes is practically eliminated. A 








work on various sections of the Union Pacific 
Railroad. 

A novel locomotive, said to be the most powerful 
unarticulated engine in existence, was built during 
the vear at the Altoona works of the Pennsylvania 
Railroad to the designs of the company’s engineers 
in collaboration with those of the Baldwin and 
Lima locomotive companies. In this engine, 
which is illustrated in our Supplement, the carrying 
wheels are arranged as two six-wheeled trucks, 
whilst the driving wheels are on four axles, each 
pair being driven by two cylinders, thus giving a 
6-4-4-6 wheel arrangement. 

The boiler, which has a working pressure of 





small vertical fire tube boiler, fired with propane | 





300 Ib. per square inch, has a total evaporative 
heating surface of 5661 square feet, and this with 
the superheater area of 2085 square feet, makes 











TANK ENGINE—SAO PAULO RAILWAY | 


gas, having a capacity of 100 lb. of steam per hour 
at 75 lb. per square inch is used for starting the 
locomotive when cold. 

The turbine generator sets comprise a cross 
compound turbine ; a two-armature D.C. generator 
direct-coupled to a 230 volt 3-phase alternator ; 
and a variable voltage exciter. The exciter is 
used to excite the main generator fields during 
traction, and the traction motor fields during 
electric braking. It compensates for changes of 
field resistance with temperature and keeps the 
locomotive characteristics constant. An auxiliary 
turbine set, driven by steam extracted from the 
main turbine, supplies and regulates the combustion 
air and fuel oil to the furnace and supplies feed 
water in proportion to the demand for steam. 

The steam condensers are built up in sections 
and mounted on each side of the rear end of the 





locomotive cab. Air is drawn through the con- 





a combinea total surface of 7746 square feet. At 
the firebox end the boiler has a diameter of 
8ft. 4in., and at the smokebox end, 7ft. 9in., 
the length between the tube plates being nearly 
22ft. The firebox is 8ft. by 16ft. 6in., and the 
grate area, for bituminous coal, is 132 square feet ; 
it is fired by a Standard stoker. 

Each of the cylinders is 22in. diameter by 26in. 
stroke, and has a 12in. diameter piston valve; with 
a maximum stroke of 7}in., actuated by Wal- 
schaerts valve gear. The driving wheels are 7ft. 
diameter, the leading bogie wheels 3ft. in diameter 
and the trailing truck wheels 3ft. 6in. in diameter. 
With an overall length of 80ft. 6in., the engine 
has a fixed wheel base of 26ft. 6in. Of the total 
engine weight of 608,170 lb. the weight on the 
driving wheels totals 281,440 lb., giving a mean 
load per axle of 31-4 tons, and the factor of 
adhesion (adhesive weight + tractive effort) is 3-68, 
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the rated tractive force at 85 per cent. boiler 
pressure being 76,4001b. The tender is exceptionally 
large, and is mounted on two six-wheeled trucks. 
It is capable of carrying 22 tons of coal and 24,230 
gallons of water. The total weight of the engine 
and tender in full working order is thus over 
473 tons. This engine was exhibited at the World’s 
Fair in New York, and as it was not completed in 
time for official trials to be made, we are not able 
to give any data as to its performance in actual 
running. <A description of the engine, which 
included a supplement drawing of several of its 
details, appeared in THe Enoineer of July 21st, 
1939. 

The Union Pacfic Railroad has also taken delivery 
of fifteen powerful new 4-8-4 high-speed freight 
locomotives from the American Locomotive 
Company. These engines are a development of 
the twenty similar engines built in 1937, one of 
which attained the highest speed in A.A.R. tests, 
when it hauled a 16-coach, 1000-ton train at speeds 
of 89 and 102 m.p.h. in opposite directions over 
the same stretch of line. They are designed for 
continuous maximum horse power output at 
90 m.p.h,, the design calculation being based on 
a speed of 110 m.p.h. The total engine weight is 
483,000 lb., of which 270,000 lb. is on the driving 
wheels, and the rated tractive force is 63,800 lb. As 
a matter of interest we give the following leading 
particulars of the engines: two cylinders, 25in. 
diameter by 32in. stroke ; boiler pressure, 300 lb. 
per square inch; driving wheels, 80in. diameter ; 
driving wheel base, 22ft.; piston valves, 12in. 
diameter, 7in. maximum stroke; Walschaerts 
valve gear ; total combined heating surface, 6370 
square feet ; grate area, 100 square feet. 

These engines have unusual types of tenders 
which are carried on a four-wheel leading truck, 
followed by ten wheels in pedestals, all being 
equipped with roller bearings. Their cast steel 
water-bottom frames are integral with the wheel 
pedestals. These tenders carry 23,500 gals. of 
water and 25 tons of coal, and weigh 406,300 Ib.— 
nearly as much as the engines. 


Brazil 

On page 4 is shown one of six 4-6-4 tank engines, 
built for local passenger service on the Sao Paulo 
Railway, by the North British Locomotive 
Company, Ltd. 

The 21}in. diameter cylinders have a stroke of 
26in. and are fitted with llin. diameter piston 
valves actuated by Walschaerts gear. Steam- 
operated mechanism is incorporated to reverse 
the valve gear. The coupled wheels are 5ft. 6in. 
in diameter and the bogie wheels 3ft. diameter. 
The boiler has a working pressure of 200 lb. per 
square inch, and is fitted with a Belpaire firebox, 
the inner box being of copper. In the boiler barrel 
are 128 ordinary tubes 2}in. diameter and 24 super- 
heater flue tubes 5}in. diameter, the heating 
surfaces being as follows: tubes 1435 square feet, 
firebox 165 square feet, superheater 430 square 
feet, total combined 2030 square feet. Five of the 
engines have feed water heaters and one Nathan 
injector and the sixth has two Nathan injectors. 
The frames are constructed of plates l}in. thick, 
well braced by cross stretchers of plating; the 
smoke-box saddle is of cast steel. The slide bar 
brackets, motion girders, and supports are of 
fabricated construction, and the tanks, cab, and 
bunker are also welded throughout. The coupled 
axleboxes are of cast steel with bronze bushes, 
and the axlebox guides are of cast steel, the right- 
and left-hand guides for the leading and driving 
wheels being cast together, thus acting as frame 
stretchers. 

Compensated throughout the coupled springs 
are underhung, and are provided with auxiliary 
springs of rubber. The bogies are of the swing 
bolster type, with laminated bearing springs. 
Steam and hand brakes are applied to all the 
coupled wheels, and vacuum brake fittings are 
provided for actuating train brakes. Draft gear 
to suit central couplers is fitted, although at present 
the engines are equipped with side buffers and 
central draw hooks. 


France 


On the south-eastern section of the French 
National Railways, an interesting experimental 
locomotive equipped with a Velox steam boiler 
has been running for some months. It comprises a 
230-B93 4-6-0 locomotive, the driving mechanism 
of which has been left unchanged so that any 
improvement in running is due solely to the changed 
boiler. This locomotive, which has been designed 


a maximum speed of 120 kiloms. per hour, and an 
indicated horse power of 1500. The Velox boiler 
installed has a rated pressure of about 284 lb. per 
square inch, and is capable of raising 12 metric 
tons per hour of steam superheated to 180 deg. 
Cent. 

The oil-fired boiler is mounted vertically between 
the frames and in the space available between the 
two rear axles. Its combustion chamber rests on 


economiser, connected to the chimney. At the 
rear of this group there are the combustion chamber, 
the steam separator, and a second group of aux- 
iliaries. This second group of auxiliaries includes a 
steam turbine driving the feed pumps and cireu- 
lating pump, the fuel oil pump, lubricating oil 
pump, and a D.C. motor for starting from cold. 
An oil engine generating set in the front part of 





the tender supplies current to the electric starting 








four points on a steel belt supported by longi- 
tudinal members, and by two struts arranged 
between the longitudinals. 

As may be seen from the accompanying engraving 
the driving cab is in the front of the engine. 
Immediately behind the cab there is mounted, 
on a heavy steel base plate, one group of boiler 
auxiliaries comprising a steam turbine, and a gas 
turbine which drive an air compressor furnishing 
the combustion air. Above these auxiliaries is an 
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motors of both groups of auxiliaries when starting 
from coid. 

Trials were carried out at the Vitry test-house 
on the locomotive to determine the efficiency 
between half and full load. Using fuel oil having 
a calorific value of 587 Ib. cal. per lb. the efficiencies 
obtained were 86 per cent. at half load, and 84 per 
cent. at full load. A detailed description of this | 
locomotive will appear in THe ENGINEER in the 





near future. 





NY country at war is speedily brought to 
realise what a terrible potency for destruction 
accompanied the discovery of the power of flight. 
In the thirty-six years since the Wrights first flew 
much has been done to knit the world together by 
rapid air transport, but much more has been done 
in the same years to forge from aviation a new 
weapon of war. It is always so with new inventions. 
Mankind, still in the youth of his civilisation, is 
quick to seize on a chance to design yet another 
tool for attack on his neighbours, and only gradually 
is the peaceful use of the device discovered and 
developed. 
One of the best antidotes to offensive aircraft is 
fortunately found in the aeroplane itself. Hence 
the uses of flying which are beneficial to humanity 
are dual in character. First, and most important, 
to provide a defence against hostile bombers, and 
thereafter to create for man’s service a world- 
wide network of civil air routes. Much had already 
been done in the latter direction when the war 
came. At least it seemed a lot to us, though future 
generations may, no doubt, regard it as but a very 
small beginning. The defensive use of aircraft has 
been slower in growth than the offensive, but 
such gradualness is inevitable since the form of 
defence must depend on the nature of the attack, 
and the latter has itself changed with the passing 
years. The initiative is always with the attacker, 
and until one can be quite sure that every possible 
mode of attack has been measured up and allowed 
for it is not possible to say that the defence is 
complete. At present the nature of the attack 
depends. on the speeds and manceuvring powers 
attainable to-day, but it is necessary when planning 
the defence to look far ahead. The speeds are 
now well over 300 m.p.h. and machines have even 
been driven at over 400; it must be expected 
that they will rise still further, though to pass 
Nature’s steep barrier at the velocity of sound 
will take much more knowledge than anyone in the 
world now possesses. 
Fortunately there is good reason to expect that 





for a working pressure of about 228 lb. per square 
inch, and has driving wheels 2 m. in diameter, has 


fighting aircraft will always have a comfortable 


Aeronautics 








margin of speed over contemporary bombers. 





in 1939 


The designers of the latter craft are, it is true, 
continually trying to push performance higher and 
still higher. If, for instance, all defensive arma- 
ment could be omitted a much better streamlined 
structure would result, and a higher speed be 
attained. If this higher speed were but high 
enough, the defensive armament thus left out 
would not in any event be required ; but this is 
just what cannot be done. Even with the guns 
left out, there is not enough speed to evade the 
fighter ; so the guns must be left in, even though 
that makes the bomber slower and still easier for 
the intercepter to overhaul. Not only is this so, 
but as a gun platform the fighter is a much better 
proposition—better as regards accuracy and better 
as regards volume of fire. No doubt it is due in 
part to these causes that the casualty list among 
German aeroplanes has been so considerable. 
It is certainly not less than 25, and may be nearer 
50 per cent., which is quite enough to provide an 
effective check on long continued operations of the 
same kind. The formations concerned in the 
fighting so far have all been small, and the question 
may be asked whether the bombers would find 
greater security if they came in large formations. 
But the answer is pretty surely in the negative. 
In a very large formation it is impossible to 
maneeuvre rapidly, or to avoid the blanking of a 
considerable proportion of the guns. The inter- 
cepters have much the greater individual volume 
of fire, their accuracy of aim is better, and they can 
choose the moment to attack. Bomber formations 
need for security to be protected by their own 
fighters, but the latter lack the range of the large 
bomber, and the Home-based defensive fighters 
are vastly better circumstanced. This is to the 
good as it strengthens the defence. 

On the whole, therefore, it can be said that the 
defence in the air is now exceedingly powerful 
and is likely to grow still stronger. Defence from 
the ground is also becoming increasingly effective, 
and is fully keeping pace with technical improve- 
ments in aircraft, whilst the arrival of hostile 
aircraft in huge formations would naturally delight 
the aircraft gunner’s professional eye. 

, 
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One of the most impressive features of the war 
has been the succession of long-range reconnaissance 
flights by the R.A.F. over Germany, and the 
delivery of printed messages to the German people. 
The extent to which these flights have remained 
undetected is astonishing, as is also the very small 
number of casualties. Little has been done in the 
same way by German aircraft, and if much is 
attempted it may be confidently predicted that the 
losses will be on a very different scale. 

The severest fighting in the war in recent weeks 
has been on the Naval side, and here aviation lends 
its aid not a little in the useful task of submarine 
spotting. It was an experience of the Four Years’ 
War that no submarine would remain on the 
surface if it saw a hostile aeroplane ; it would at 
once submerge. The submarine is by its nature a 
most vulnerable target once it is detected. The 
intensity of the shock wave produced under water 
by the depth charge is of the most intensely dis- 
ruptive type, and rushes at its quarry at the speed 
ofa mileasecond. Provided that the depth charge 
can be placed within a certain radius of the target, 
the life of the latter is over. Hence the value of 
the great speed in attack of the aircraft on patrol. 
In the clear waters of the Mediterranean the scales 
dip even more decidedly in its favour. 

Much arithmetic has been employed on the fuel 
problem. It is possible to form an estimate, 
on certain assumptions, of the amount of fuel 
used by belligerent aircraft during months of 
active raiding over enemy territory, and many such 
estimates have been made. The oil fuel imports 
into each country in times of peace are known, and 
the amount of storage capacity can be guessed at. 
These figures can be weighed, the one against the 
other. But at the rate of consumption during 
the first three months of this war there would be 
little risk of any of the Powers falling short in this 
respect. It would indeed hardly be surprising if 
all had now more in storage than they had when 
the war began. 

So far as relates to record breaking the event of 
the year was the sudden burst of speed by which 
the Italian record of 440 m.p.h., after standing for 
five years, was broken twice in less than a month. 
In March, a Heinkel He. 112 U aeroplane, suitably 
modified for the effort, set up a new speed record 
at 464 m.p.h., whilst in the following month a 
specially elaborated Messerschmitt Me. 109 R 
single seater aeroplane fitted with a Daimler-Benz 
engine carried the record five miles higher to 469 
m.p.h. These speeds are much to the credit of the 
designers, though controversy ranges at aero- 
nautical gatherings on the merits of the Service 
types as fighters on account of certain alleged 
poor manceuvring qualities and lack of mechanical 
strength. They certainly are less effective fighters 
than our own Hurricanes and Spitfires. 

Novel war-time uses of aircraft which should be 
recorded are the reported use of parachute troops 
by the Russians in Finland, and the employment 
by Germany of aircraft for mine laying—whether 
of the so called “ bubble ” mines or of the magnetic 
type. Time alone will show whether either of these 
new features is really important. 

It is sad that our aeronautical record of 1939 
should have to relate to warlike matters entirely. 
But the requirements of public safety make it 
undesirable that the scientific advances of the 
year, important as they are and interesting as they 
would be to our readers, should be disclosed at this 
time. We hope for better fortune when “ Aero- 
nautics in 1940 ’”’ comes to be written. 


Some New BnririsH AIRCRAFT 


The circumstances of the times naturally preclude 
any detailed reference to the technical features 
of recent British military aircraft. So far as official 
mention is a guide, the war in the air has, up to the 
present, been waged with aircraft which were 
familiar to us before hostilities began. Chief use, 
it would appear, has been made of Supermarine 
“Spitfire” and Hawker “ Hurricane ”’ fighters, 
Handley Page “Hampden” and Bristol “ Blen- 
heim’ bombers, Vickers ‘“ Wellington” long- 
range reconnaissance machines, and Short “ Sunder- 
land” flying boats. All these designs have been 
illustrated in our pages on previous occasions, 
although the actual machines now being used in 
service are doubtlessly, in most instances, improved 
versions of the earlier examples. It is not per- 
missible to state the names of the aircraft on 
which our factories are at present concentrating 
their war-time production efforts. However, four 
designs, some particulars of which were released 
during the earlier months of the year, may be 
mentioned. These four machines are illustrated in 
the Supplement. 


The Bristol “ Beaufort ” is not simply a develop- 
ment of the Bristol Aeroplane Company’s “ Blen- 
heim” bomber. It is stated to be an entirely 
new design, and is described as a combined bomber, 
reconnaissance, torpedo-carrying, and general 
purpose landplane. Its speed is such that it is 
claimed to be the world’s fastest bomber. The 
advance in speed over the “ Blenheim” has 
been achieved in spite of the higher load factors and 
the more varied operational duties of the ‘‘ Beau- 
fort.” In the “ Blenheim ” the structure weight 
is only 30 per cent. of the total, but in the “ Beau- 
fort ’’ even this figure has been s . From 
the inception of the design, the “ Beaufort ” was 
planned for rapid production and to permit its 
manufacture by spreading the construction of its 
components over a number of establishments. 
It has a fully stressed skin with the wings disposed 
approximately in the central horizontal plane of 
the fuselage. The undercarriages—one beneath 
each engine—and the tail wheel are retractable. 
The wings are fitted with hydraulically operated 
flaps and mass balanced Frise ailerons. Accom- 
modation is provided for a crew of four, a pilot, 
navigator, gunner, and wireless operator. The 
engines are two Bristol “ Taurus’ double-row 
sleeve-valve engines each developing over 1000 H.P. 
They are provided with a system by means of 
which the degree of cooling can be controlled. 
The machine has a span of 57ft. 10in., a length 
of 44ft. 2in., and a height of 14ft. 3in. 

The “ Hotspur,” made by Hawker Aircraft, Ltd., 
is a low-wing two-seater fighting monoplane. It 
resembles the same firm’s “ Hurricane ”’ fighter 
and has practically the same dimensions. The 
power equipment consists of a Rolls-Royce 
“Merlin II” engine developing 1030 H.P. at an 
altitude of 16,250ft., and driving a de Havilland 
two-pitch metal airscrew. Its wings are fitted 
with split trailing edge landing flaps and with 
Frise ailerons. The undercarriage is retractable. 
The crew consisting of the pilot and air gunner 
are accommodated in enclosed stations. The 
machine has a span of 40ft. 6in., a length of 
32ft. 104in., and a height of 10ft. llin., the gross 
wing area being 2614 square feet. 

A second single-engined, low-wing, two-seater 
fighter is the “Defiant” constructed by Boulton 
Paul Aircraft, Ltd. Its general design is similar 
to that of the majority of modern, small high- 
performance aeroplanes. It has a notably clean 
outline, and much care has been given to securing 


external smoothness of all its surfaces. The 
construction is of the stressed-skin type, and all 
external riveting is of the flush pattern. The 
power plant consists of a liquid-cooled Rolls- 
Royce “ Merlin” twelve-cylinder engine, driving a 
three-bladed de Havilland controllable pitch 
metal airscrew. In plan the wings taper from the 
centre section to the rounded tips, and present an 
approximately elliptical form. Split flaps are 
fitted to the inner part of each wing and Frise 
ailerons to the outer. The elevators and rudder 
are, in part, horn balanced, and are fitted with small 
trimmer tabs which can be controlled by the pilot. 
The oleo-pneumatic undercarriage is in two parts 
which can be retracted sideways into the wing 
centre section. A power-operated gun turret is 
carried amidships. 

The “Roc” aircraft, made by Blackburn 
Aircraft, Ltd., is an all-metal low-wing monoplane, 
driven by a Bristol ‘‘ Perseus” XII sleeve-valve 
radial engine. It is designed and equipped to 
serve as a Fleet Air Arm two-seater fighter, and 
can be employed either as a seaplane or as a deck 
landing ship-plane, the float and the wheel under- 
carriages being interchangeable. The float under- 
carriage is fixed, but the wheel undercarriage is 
retractable. Provision is made for launching the 
machine by a catapult or accelerator and deck 
arrester gear is fitted. The design and construction 
are substantially the same as those of the same 
company’s “Skua” fighter dive bomber. Each 
has a metal stressed skin, folding wings, and a 
metal monocoque fuselage. Watertight compart- 
ments are provided in the fuselage and wings. 
The tail unit in both designs is noteworthy for the 
forward position occupied by the rudder and fin. 
The crew of two, the pilot and an observer- 
gunner-wireless operator, occupy an enclosed cabin 
with a sliding section over the pilot’s cockpit. 
Aft of the cabin is a mechanically operated rotatable 
gun turret to which access may be obtained from 
the cabin. Hinged fairings extend fore and aft 
from the turret. The wheel undercarriage is in 
two units each of which can be retracted outwards 
and upwards into a recess in the underside of the 
wing. The float undercarriage is of normal twin- 
float design, and is not retractable. The water 
rudders are operated pneumatically by the same 
system as operates the wheel undercarriage brakes. 
The aircraft-has a span of 46ft., a length of 35ft. 
Tin., a height of 12ft. lin., and a width, when the 





wings are folded, of 15ft. 6in. 








ENSORSHIP and other obstacles arising from 

‘the war preclude the possibility of including all 
the usual features in this annual review. Progress 
made by the Central Electricity Board and the 
engineering work carried out by the G.P.O. are 
among the items that have to be omitted. But the 
year was not by any means one of inactivity. Up 
to the outbreak of hostilities, electrical exports in 
1939 were maintained at levels only a little below 
the record figures for 1938, when the United 
Kingdom was the. largest electrical exporter. 
During the first eight months of 1939, the total 
exports of electrical machinery, goods, and 
apparatus were valued at just over 13 million 
pounds as compared with 14 million in 1938. 

In the goods and apparatus section of the 
electrical industry the value of exports was lower in 
the former year in almost every case. The decrease 
in the value of these exports was some 6°5 per cent. 
In the machinery section the decline was slightly 
greater, i.e. 8 per cent. But examination of the 
different classes of machinery shows that one of 
the major changes in this section was an increase. 
This occurred in the exports of generators where, 
following the large gains in 1938 over 1937, there 
was a further increase of 22 per cent. in the first 
eight months of 1939 compared with the same 
period of the previous year. 

The effects of re-armament on home business in 
the industry continued to be apparent in the 
unemployment figures. In electrical engineering 
the percentage fell from 49 per cent. at the close of 
1938 to 2°9 per cent. in August, 1939. In the 
cables, apparatus, and lamps group the figure 
improved from 6°8 per cent. to 4 per cent. during the 
same period. 

At present it is too early to reach any definite 








conclusion as to the effect which the war is having 
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on the electrical industry. Much of the usual 
statistical information is no longer available, and 
in any case it is difficult to determine which of the 
changes are of a permanent nature and which are 
merely temporary. Export figures for the war 
months are available only for the goods and 
apparatus side of the industry, and show that for 
the first two months exports in this group were 
valued at only half of last year’s figures. This is 
probably attributable to some extent to shipping 
difficulties and to delays caused by export control. 
Figures for the exports of electrical machinery 
have not been available since August. Un- 
employment figures for September and October 
confirm the slackening of activity in the lighter 
side of the industry. The figure rose from 4 per 
cent. in August to 4:3 per cent. in September, and 
to 52 per cent. in October. The immediate 
effect of the war on electrical engineering was a 
further drop in unemployment from 2°9 to 2°5 
per cent., followed by a slight rise to 2°8 per 
cent. 

Summing up, it may be said that up to the out- 
break of hostilities 1939 was another good year 
for the electrical manufacturer. Since then dislo- 
cations have outweighed normal considerations, 
and a new wartime trend has not yet been fully 
established. 


Turbo Generators 

Since mention of the exact location of new 
plant installed in this country and the colonies is at 
present prohibited, we must be excused if we often 
leave our readers guessing, although in many cases 
the station in which it has been placed will be 
obvious to British engineers. Apart from im- 
portant contracts secured, many turbo alternators 
are reported to have been put into service by C. A. 
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Parsons and Co., Ltd., during the past year. 
The machines include two 50,000 kW units, one 
installed on the North-East Coast making the 
fourth set of the same output in the station 
concerned, and the other, the first of two of the 
same capacity, is to be installed in an Australian 
station. This machine, which is illustrated on p. 
14, is said to be the first three-cylinder 50,000 kW 
3000 r.p.m. turbo alternator constructed in this 
country. Ata station in Cape Town two 40,000 kW 
33 kV turbo alternators were set to work. A 
30,000 kW Parsons turbo alternator installed at 
Hackney was described and illustrated in our issue 
of March 10th. Other machines of the same output 
and designed for 33kV were started up in Kent 
and in India. Ina Yorkshire station a 25,000 kW 
set was officially put into service on March 22nd, 
and a second 25,000 kW and a 30,000 kW turbo 
alternator have been ordered for the same station. 
The Commissioner for Railways, New South Wales 
is being supplied with a 20,000 kW set, the City 
Electric Light Company, Brisbane, a 25,000 kW 
34 kV machine, the Victorian Railway Com- 
missioners a 30,000 kW 22 kV set, and the Electri- 
city Commissioners, South Africa, a 40,000 kW 
33 kV set. Two 20,000 kW turbo alternators 
which were being. supplied to the Victoria Falls 
and Transvaal Power Company are now to be 
retainéd for use in this country. Single cylinder 
3600 r.p.m. 15,000 kW turbo alternators were 
supplied to the Western Canadian cities of 
Edmonton and Regina respectively. 

Small Parsons’ machines put into commission 
during 1939 ranged in size from 525 to 7500 kW. 
Some of them are geared ‘“‘Uniplane” machines 
in which the condensing plant and geared alternator 
are on the same floor level. Geared turbines of 
4310 B.H.P. were installed in South Africa for 
driving centrifugal pumps. A 7340 B.H.P. turbine 
was also supplied for driving a centrifugal air 
compressor. 

The demand for industrial machines was also 
satisfactory. Most of them are arranged to pass 
out steam at one or more different pressures for 
process work. Two 4000 kW back pressure turbo 
alternators are being built for a factory in Scotland 
and two similar machines for a factory in England. 
A 3000 kW pass off turbo generator and a 7500 kW 
‘double pass off” set are to be installed in 
English paper mills. Industrial machines for 
Canada include a 3000 kW geared turbo alternator 
for a copper gold mine and a 3125 kW pass out 
geared machine for a rubber company. A 3000 
kW straight condensing machine was ordered by 
the London Power Company and two 7500 kW 
sets of the same kind are being supplied to the 
Central Argentine Railway. 

In addition to the manufacture of generating 
machinery, a 1,500,000 volt short circuit testing 
set with super-excitation is under construction for 
A. Reyrolle’s switchgear works, although its 
installation is being held up on account of the 
war. The unit will comprise a motor driven three- 
phase alternator designed for operating at 22, 11, 
and 6°6 kV by changing the connections. 

Three of the large turbo alternators which have 
been put in hand at the works of the General 
Electric Company, Ltd., are for undertakings for 
which similar sets have been built previously. A 
40,000 kVA 3000 r.p.m. set is the third machine 
of this’size for Johannesburg and constitutes in all 
the tenth set that has been built for this munici- 
pality. A 17,000 kW set represents the fifth of 
this output for the Adelaide municipality while a 
37,500 kVA unit is the third for an English borough. 
For geared turbo sets the chief demand came from 
colliery and paper industries. The two D.C. 5000 
kW 3000/500 r.p.m. G.E.C. geared turbo generator 
(shown on p. 14) were recently put into service in 
the power house of a paper mill in Kent. Each 
comprises two 2500 kW D.C. generators coupled in 
tandem. 

Increased use of electrolytic plant has created a 
demand for low voltage heavy current generators 
and several machines working at between 5 and 
50 volts pressures and current outputs up to 
7000 amperes were built. 

The second 37,500 kW _ Brush-Ljungstrom 
turbo alternator at Brighton was officially put 
into service in June, and was fully described in our 
issue of May 19th. On the official trials its steam 
consumption at a load of 30,000 was 8-631 Ib. per 
kilowatt hour on the specified conditions of 650 lb. 
per square inch, 850 deg. Fah., and 29in. vacuum 
and including all the steam bled from the turbine 
to raise the condensate to a temperature of 334 deg. 
Fah. This performance corresponds to a heat 
consumption of 9759 B.Th.U. per kilowatt hour, 
representing a thermal efficiency of 35 per cent. 





The set has enabled electricity to be generated 
under ordinary service conditions with less than 
1 lb. of coal per kilowatt hour. Up to a few 
weeks ago the two 37,500 kW Brush-Ljungstrom 
sets had operated in commercial service for over 
20,000 hours and had generated more than 500 
million units. Turbo generators of this type 
can now be built for capacities of over 50,000 kW. 
Sets built by the Brush Electrical Engineering 
Company, Ltd., include machines ranging from 
a 900 kW unit for the Mozambique Portland 
Cement Company to one of 15,000 kW for the 
New South Wales railways. 

Other contracts cover a repeat order for a 
3750 kW turbine for the Rawang Tin Fields and a 
7500 kW set for the East London Municipality in 
South Africa, the fifth set of this make to be 
installed in this station. In the home market 
the year’s orders included a 37,500 kW set for 
the Swansea Corporation, a 30,000 kW set for one of 
the stations of the West Midlands Joint Electricity 
Authority, two 15,000 kW sets for Burton-on- 
Trent, and sets of 20,000 kW capacity for York, 
Sunderland, and Halifax. A 20,000 kW set has 
been ordered by the Lincoln Corporation. From 
Falkirk a repeat contract is for a 3750 kW installa- 
tion. Acceptance tests were carried out on a 
15,000 kW turbo alternator supplied to the 
Grimsby Corporation. 

The aggregate capacity of new turbo generating 
plant ordered from the Metropolitan-Vickers 
Electrical Company, Ltd., during the year consti- 
tuted a record. Ten sets of 30,000 kW capacity 
and over were put in hand, together with other 
units of 25,000 kW, 24,000 kW, and 15,000 kW. 
Orders for smaller plant were also received. Of 
the larger new plant, a three-cylinder unit of 
60,000 kW running at 3000 r.p.m. for a power 
station in Kent was perhaps the most interesting. 
The 75,000 kVA alternator generates at 11,000 volts. 
Six stage heating embodying Metrovick equipment 
is adopted ; also Metrovick central flow condensers 
with a total surface of 72,000 square feet. Two 
other large 3000 r.p.m. units were ordered for the 
corporation of Ipswich, each rated at 45,000 kW, 
with two cylinder turbines designed for 600 Ib. 
pressure and 825 deg. Fah. The plant includes 
four stage Metrovick feed heating equipment, and 
twin shell Metrovick central flow condensers, with 
a total heating surface of 50,000 square feet per 
unit. Asin the case of the 60,000 kW set mentioned 
above the low pressure cylinders of this plant 
are two flow cylinders with a duplex multi-exhaust 
in each flow. The alternators, which are to be 
rated at 56,000 kVA at 33 kV, are said to be 
the largest machines in this country generating at 
this light pressure and running at 3000 r.p.m. 

Another interesting Metrovick unit on hand is 
one of 32,500 kW running at 3000 r.p.m. for the 
Northmet Power Company. The three-cylinder 
turbine is designed for 1300 lb. per square inch 
and 950 deg. Fah. Five stage heating equipment 
is being provided together with Metrovick central 
flow surface condensing plant with a surface of 
28,000 square feet in two shells. The 35,300 kVA 
33 kV alternator has a direct coupled house service 
alternator rated at 800 kW and wound for 
415 volts and two 700 kW 50 volt D.C. sets driven 
from the main shaft through gearing. A 60,000 
kW 1500 r.p.m. two cylinder turbo set was put 
in hand for the Borough of Fulham, and is a 
duplicate of three other machines of the same output 
and generating at 11 kV. 

Among other plant ordered are two 31,600 kW 
units running at 3000 r.p.m. for the Croydon 
Corporation and two sets of the same capacity 
and speed for the Cardiff Corporation. In both 
cases the alternators are wound for 33 kV as is 
also an alternator for Bradford. A 30,000 kW 
3000 r.p.m. machine is being built for the Clyde 
Valley Electric Power Company, a 25,000 kW, 3000 
r.p.m. set for the London Passenger Transport 
Board, and a 24,000 kW set for the L.M.S. Railway. 
Smaller plant includes two units of 7500 kW for 
South Africa, together with some twenty-eight 
units ranging from 3750 kW down to 385 kW, 
and including high pressure pass out and mixed 
pressure units. . 

In one of our supplements is given a view of the 
primary turbo generator of the North Metropolitan 
Company’s 1900 lb. pressure plant described in 
our issue of May 26th, 1939. The turbine drives 
a 18,000 kW, 33 kV alternator and a 1680 
kW house service alternator. The complete plant 
with its condensing unit develops 54,000 kW. 
Another abnormal plant nearing completion is the 
100,000 kW set for the London Power Company, 
designed for 1350 Ib. per square inch pressure 





and 950 deg. Fah., and to consist of a 1600 kW, 








3000 r.p.m. primary turbine and a 84,000 kW 
two cylinder condensing unit. A 30,000 kW, 
3000 r.p.m. Metrovick machine for Stalybridge is 
shown on p. 14. 

An increasing number of Metrovick turbo alterna- 
tors are being ordered for 33 kV generation. Five 
such sets with a total capacity of 270,000 kVA are 
now in operation, the longest working time for 
any one set being 24 years. There have been no 
interruptions in supply. 

The British Thomson-Houston Company’s turbo 
alternator contracts include repeat orders for 
30,000 kW, 3000 r.p.m. machines for the Ports- 
mouth and Leeds Corporations electricity under- 
takings; also a fourth 12,500 kW set for an 
important railway and two 15,000 kW units for 
the Leicestershire and Warwickshire Electric 
Power Company. Orders for export included a 
second 18,750 kW unit for the Brisbane City 
Council and a 25,000 kW machine for the Union of 
South Africa Electric Supply Commission. 

Among the large B.T.H. sets installed during 
the year were a fourth 50,000 kW 33 kV unit for 
the West Midlands Joint Electricity Authority, 
a fourth 75,000 kW machine for the County of 
London Electric Supply Company, a 60,000 kW 
unit for the Kent Power Company, a 30,000 kW 
22 kV unit for the Ayrshire Electricity Board, and 
1600 kW unit for the London Passenger Transport 
Board. A second 30,000 kW extraction machine 
put into service at a well-known motor car works 
and illustrated in one of our supplements is designed 
for a pressure of 1200 lb. per square inch, and a 
total temperature of 900 deg. Fah. A 25,000 kW 
extraction machine was also completed for a 
pressure of 800 Ib. and a total temperature of 
800 deg. Fah. for the Ford Motor Company of 
Canada. Contracts for small machines of all! 
types for home service and for export were well 
maintained, and several were put into service 
during the year. 

Many orders for steam turbine generating plant 
are reported to have been received by the English 
Electric Company, Ltd. They include a32,000kW, 
3000 r.p.m. unit with initial steam conditions of 
1300 lb. per square inch, and 950 deg. Fah., a 
9375 kW back-pressure unit and a 25,000 kW and 
3000 r.p.m. condensing unit designed for initial 
steam conditions of 1200 Ib. per square inch gauge 
and 900 deg. Fah. for Australia. Contracts were 
also received for 30,000 kW, 3000 r.p.m. turbo 
alternator sets for more average steam conditions 
of 600/650 Ib. per square inch and 850/900 deg. 
Fah. Several orders were secured for turbo 
alternator sets of medium output, among which 
may be mentioned a 12,500 kW, 3000 r.p.m. turbo 
alternator set for the Municipality of Port Elizabeth, 
South Africa. Of the orders received for smaller 
steam turbine plant an interesting example is one for 
a 500 kW emergency quick-starting set with the 
necessary automatic gear to enable it to be brought 
into service immediately in the event of a general 
failure of supply. 

Tke generating voltage of the alternators 
for the above sets range from 6600 up to 
33,000 volts for the large machines and from 
440 to 3300 volts for the smaller alternators. A 
30,000 kW, 3000 r.p.m. English Electric set 
designed for 400 lb. per square inch for a 
Lancashire Power Station is shown in one of our 
supplements. 

A 33 kV, 30,000 kW, 3000 r.p.m. turbo alternator 
was supplied to the South Wales Electric Power 
Company, and a repeat set for the same station 
is in course of completion. 


Transformers 


Progress in the construction of large” power 
transformers by Ferranti, Ltd., is exemplified by 
two 45,000 kVA 88 kV three-phase banks supplied 
to the Victoria Falls and Transvaal Power Company 
and two generator transformers rated at 87,000 kVA 
66/22 kV, under construction for the London Power 
Company. An additional 45,000 kVA 123 kV 
unit was delivered to the Central Electricity Board, 
and contracts for two similar units were completed, 
making a total of thirty-five Ferranti 45,000 kVA 
transformers in service on the Grid system. A 
40,000 kVA 33 kV on load tap changing trans- 
former is under construction for Manchester. 
Special transformers for emergency conditions 
and suitable for rapid installation were also 
completed for the Central Electricity Board. 

The danger arising from high voltage surges on 
transmission lines through lightning and other 
disturbances set up serious stresses in transformer 
windings and the need for improvements in the 
design of these windings was emphasised by the 
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Board's chief engineer in his recent I.E.E. Presi- 
dential address. Most manufacturers have made 
efforts to distribute the voltage surge more uni- 
formly by means of electrostatic shields and flux 
control. But as the result of extensive mathe- 
matical and experimental study, using the high 
speed surge generator and the cathode ray oscillo- 
graph in the Ferranti laboratories, a new method 


of design is said to have been developed. The 


in capacity from 25 kVA at 11 kV to 60,000 kVA at 
132 kV. 

The transformer Department of C. A. Parsons 
and Co., Ltd., completed many important orders 
and secured further contracts for the home and 
export market. A contract for two special iron 


cored reactors for use with furnace transformers 
was secured, and a repeat order for a 40,000 ampere 


connections and winding arrangements have been 
designed to ensure equal division of load between 
the 24 anodes involved and in addition phase 
displacing windings are included on the H.T. 
side to enable two equipments to be operated in 
parallel as an effective 24-phase combination if 
required. The LV side of one of these trans 
formers for use with a 2000 kW rectifier is shown on 








furnace transformer. 





STRESS CONTROL TRANSFORMERS 


basic principle is that the stresses between turns | ordered two more banks of three 13,700 kVA | 


A. Reyrolle and Co., Ltd., 


this page. Other G.E.C. transformer equipments 
now in hand include two 45,000 kVA 132/33 kV 
units for the Central Electricity Board, and severa! 
with large outputs for export to New Zealand and 
Tasmania, the high tension voltage of these units 
being for either 110 kV or 66 kV. 

Despite the high pressure on production work, 
progress in transformer development was main- 
tained by the British Thomson-Houston Company, 
Ltd. The application of shields to 66 kV windings 
and above is now standard. Many tests by a 
recurrent surge oscillograph and the full voltage 
impulse generator have shown the high degree of 
accuracy with which the impulse voltage distri- 
bution can be rapidly predetermined by means of 
the calculating board. In every case the tests 
are said to have proved that the shields reduce the 
inter-turn and inter-section stresses to one third or 
less of those present in an unshielded winding of 
conventional design. The total of shielded winding 
transformers is now in excess of 600 MVA irPunits 
up to 30 MVA, the shielded winding construction 
now being standard for ratings of 1000 kVA at 
66 kV and above. Many furnace transformers 
were built, including the unit shown below, which 
is a 7500 kVA 3300/200-82 volt transformer with 
19,700 ampere secondary connections. 

On load tap changing gear was improved and 
'the “ built in” principle extended to practically 
|all cases where shipping ‘limitations permit. 
| Progress in are suppression coil design was con- 
tinued and among the coils completed during the 
period under review is one rated at 88 kV 812 kVA. 


As a result of increased activity on mercury arc 





and coils are predetermined by the insulation | 11/38 kV single-phase shell-type testing trans- | rectifiers, a large number of rectifier transformers 


distribution in such a manner that the same| formers. 


These units, which are to be used for| were completed by the B.T.H. Company, including 


insulation provides ample margin of electric strength | short circuit tests of switchgear, in association | several of new design. Several three-phase/two- 
| with the Parsons third short-circuit testing set, | phase transformers employing the “ Le Blanc “ 

The use of the insulation actually providing the | are specially designed to withstand the great forces | connection instead of the usual Scott connection 
electrical strength to control the corresponding and shocks incurred under short-circuit conditions. | were built. 


in all parts of the winding. 


electrical stresses has given rise to the term 


Export orders include contracts for the supply of | 


The Brush Electrical Engineering Company, Ltd., 


“stress control” as the title for the new design. | distribution transformers to South Africa and | was among the fiirms that also supplied mobile trans- 





oi 8! 
jas) ial el Sl 


x 





ji] iB} ' 
—— Aj dici}n ames] aes] aE 
iy jac ee 


' Hy 


4 
| 
} 
i 8) 
|g 
% i s 


4 


if 


~~ 
lie ona 








22 kV RECTIFIER TRANSFORMER 


Transformers embodying the principle have 
recently been constructed, and above we show a 
20,000 kVA 132 kV unit. This ‘“ stress control ” 
design is said to give increases in lightening 
strength of from two to five times normal strength 
with little extra cost. The results obtained have 
been checked and substantiated by full-scale tests 
on windings of all types, whilst the practical 
application of the principle has been proved by 





surge tests to destruction on transformers varying 





India. Six current limiting reactors giving 3 per 
cent. reactance in two three-phase 10,000 kVA 
33 kV systems are nearing completion for Sydney 
County Council, Australia. There are also under 
construction three 36,500 kVA 33/11 kV three- 
phase transformers for the Mersey Power Company. 

As part of a contract for air cooled rectifier plant 
for London Transport, the General Electric Com- 
pany supplied eleven 22 kV transformers each 
feeding a set of twelve-phase rectifiers. The 








7500 kVA FURNACE TRANSFORMER 


formers to the Central Electricity Board for transport 
on ordinary railway trucks. These units consisted 
of fivel0,000 kVA transformers with a ratio of 11kV/ 
6°6-3°3kV and two 7000kVA auto-transformers with 
a ratio of 66 kV/5°35-2°5 kV. Development work 
included the production of a mercury switch “on 
load” tap changing gear suitable for ‘fitting to 
transformers for voltages up to 33 kV and for 
currents in the winding up to 40 amperes. 

One of five 30,000 kVA 132/33 kV three-phase 
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mobile transformers ordered by the Central 
Electricity Board from the Metropolitan-Vickers 
Electrical Company for use as an emergency stand- 
by or to deal with abnormal increases of load is 
shown below. The principal problem in the 
design was to obtain the highest possible kVA 
from a transformer to be transported between the 
limits of the British railway loading gauge. 
Each unit complete with accessories and oil 


its position in the supply of transformers to the 
Central Electricity Board and transformers supplied 
range in size from 10,000 kVA to 20,000 kVA. 
In addition the company completed, or has in 
course of manufacture, a large number of trans- 
formers for private and municipal supply under- 
takings, ranging in size from a few kVA to 45,000 


kVA 88 kV. A feature of these units is that they 
incorporate on-load tap-changing equipment of 

















30,000 kVA MOBILE TRANSFORMER 


weighs 73 tons and is ready for immediate con- 
nection after transport, either by rail or road, from 
the storage depot to any site. 
forced oil circulation with air blast. 


coolers, made by the Serck Radiator Company, are | 


shaped to the contour of the truck side girders, whilst | 
the fans and oil pumps are mounted on the top of 
the cooler. The flat rectangular oil conservator, | 





| the highest voltage class yet built in this country. 


There has been a considerable increase in the 


Cooling is by|demand for electric furnaces and the company 
The twin | secured some important contracts for the large | 
Similarly, | steel mills and paper mills. 


transforniers required for this service. 


cally given. Lightness of moving parts is largely 
responsible for the results achieved. The breaker 
is fitted with side blast arc control pots which give 
rapid extinction of the are at small fault currents. 
Results of tests made in the Company’s high-power 
testing station showed that at 10 per cent. of the 
full rating of the breaker the arc duration is only 
two half cycles and that it remains practically 
constant over the whole range of currents, de- 
creasing slightly as the current is increased. The 
breaker has a breaking capacity of 500 M.V.A. at 
22 kV, but is suitable for an over-rating of 600 
M.V.A., the total clearance time being 0°08 sec. 
To obtain the utmost rapidity of tripping, the 
circuit breakers are fitted with direct acting 
overload releases fed from current transformers 
without the interposition of overload relays. 

A new G.E.C. 750 M.V.A. 33 kV outdoor oil 
circuit breaker is distinguished by very small 
dimensions and high breaking capacity. The 
three phases are accommodated in a single tank 
|and spring or solenoid operating mechanism can 
be fitted. The small arc control pots are of the 
side blast variety and embody a patented arrange- 
ment of vents and splitters which give high 
efficiency. 

The British Thomson-Houston Company’s 
switchgear developments in 1939 include new 33 
and 66 kV designs for power stations and important 
sub-stations in which the gear has separable 
isolated phases, single break low oil content circuit 
breakers, condenser insulated bus bars, and small 
oil or compound content for the plugging and 
circuit chambers. Development work was com- 
pleted on a range of air break gear for 440/660 volt, 
15 M.V.A., 25 M.V.A., and 35 M.V.A. all tested to 
B.S.S. 116/1937. The range includes air breakers 
with and without plugging features rated at 
400/3000 amperes and ironclad switch fuses rated 
at 30/400 amperes. The gear is said to be finding 
a wide application for power-station auxiliary 
service, and also in heavy industries such as in 
Improvements have 





the demand for A.C. are welding equipment in- | been made by the firm to oil circuit breakers with 


creased. The standard equipments having welding 
currents up to 600 amperes are largely used in | 


a view to obtaining still higher speeds of interrup- ' 
tion, more particularly at the higher voltage 


shaped to the contour of the top of the loading | shipyards, by railway companies, and in general | and M.V.A. ratings. This has been accomplished 


gauge, can be raised for fitting a Buchholz gas | 
bubble protective device if required. 

The 132 kV terminal bushings are mounted in a | 
pocket at one end of the tank and the 33 kV bushings 
are set at an angle near the top of itsside. Condenser | 
bushings with solid filling inside the porcelain | 
rain sheds are employed. External off load | 
hand-operated tapping switches give plus or minus | 
2°86 and plus or minus 7°15 per cent. adjustments | 
on the H.T. side. A 30kVA auxiliary transformer | 
in a separate chamber and connected directly to | 
the 33 kV terminals through oil submerged bushings | 
is connected on its 400 volt side to fuses in 
chamber alongside for supplying the oil pump and 
fan motors and for lighting and other services on 
site. 

An interesting example of a large transformer 
to the standard Central Electricity Board specifi- 
cation, but designed to accomplish a shorter 
erection time than is usual with the standard 
Central Electricity Board transformers fitted 
with on-load tap changing gear, is a 30,000 kVA, 
132/66 kV, three-phase unit with OFB cooling. 
The cooling equipment constitutes a self-contained 
unit comprising a bank of radiators for natural 
cooling at 50 per cent. of full load and two air blast 
coolers with pumps and fans for artificial cooling 
for full load. This cooling equipment can be 
transported complete by rail or road and the only 
erection work consists of piping the cooling plant 
to the transformer tank and fitting the relief vent 
and high and low terminal bushings on the top of 
the tank. 

For the London Passenger Transport Board 
eighteen additional 10,000 kVA 22/11 kV tie in 
transformers are being supplied. Ten of these 
units are double frequency 50/334 cycle units, and 
suitable for operating at 50 cycles in parallel with 
those for 50 cycles only. These transformers are 
fitted with on load tap changing gear for plus or 
minus 10 per cent. in fourteen steps. 

Another noteworthy order was for eleven 
6000 kVA 20°5/6°6 kV three-phase transformers for 
export. On load tap changing equipment for a 
15 per cent. range in 10 steps is provided. A 
special feature is the incorporation in the main 
transformer terminal disconnecting chamber of an 
auxiliary transformer for supplying the tap 
changing motor, an arrangement that constitutes a 
further example of the trend towards self contained 
transformer plant. 

The English Electric Company, Ltd., maintained 


a | 








C.E.B. SWITCHING STATION WITH LOW OIL CONTENT CIRCUIT 


engineering works, where welding processes are 
employed. 


Switchgear 

Several developments in switchgear design have 
to be recorded. For the protection of trans- 
formers supplying rectifiers switchgear is needed 
that will cut off the supply rapidly in the event 
of a backfire. A breaker evolved by the General 
Electric Company, Ltd., follows conventional 
design, but operates at least as rapidly as breakers 
to which the description ‘“‘ high speed ”’ is specifi- 








. 


BREAKERS 


with the company’s self-compensated explosion 
chamber to which contactor type contacts are now 
fitted and by the use of high tensile steels and 
magnesium-aluminium alloys to reduce the weight 
of the moving parts. With these features total 
break times of 3-cycles can be secured down to 
30 per cent. rating on 33 kV and 66 kV breakers 
up to 1500 M.V.A. and 4-cycles at 10 per cent. 
rating. 

Where preferred pneumatic closing mechanisms 
are available for such breakers instead of battery 
operation. Spring closing mechanisms have also 
‘ 
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been developed for ratings up to 500 M.V.A. with 
a fractional horse-power motor and reduction gear 
with which the spring can be charged, the motor 
operating if desired from a low voltage battery. 
New air insulated distribution switchgear was put 
into production by the Company for 6°6 and 11 kV 
duty up to 150 kVA rating ; also new 150 ampere 
draw-out mining gear with flameproof and short 
circuit certificates. Extension orders were received 
by the British Thomson-Houston Company for 
use on the London system of the Central Electricity 
Board, the breakers being of the latest type and 
incorporating self-compensated explosion pots. 
The restricted site area of some of the Central 
Electricity Board’s London sub-stations did not 
allow extensions to be made by using the semi- 
outdoor type of gear previously installed and 
contracts were placed for the supply of 66 kV, 
1500 M.V.A. double bus bar phase separable 
equipment, embracing single break low oil content 
circuit breakers fitted with self compensating 
explosion pots. The continued demand for 
air break, high rupturing capacity A.C. equip- 
ment resulted in orders for auxiliary switch- 
gear for use in several important power 
stations. 

Indoor metal clad high voltage switchgear 
equipments ranging from 33 to 6°6 kV were also 
supplied to several important undertakings at 
home and abroad. 

Orders placed with the Metropolitan-Vickers 
Electrical Company, Ltd., for switchgear equip- 
ments for factories directly or indirectly con- 
nected with munition work were numerous. 
Many contracts were also undertaken for exten- 
sions to the switching equipments of supply 
authorities to cope with the anticipated increase 
in their power supplies. The industrial section of 
the firm’s switchgear department was very busy 
in the manufacture of trucks, steel cubicles, kiosks, 
and distribution boards for factory use, largely in 
connection with Government requirements. There 
were, however, several important orders in con- 
nection with normal requirements, including low 
voltage control panels for the London Passenger 
Transport Board, traction feeder boards for 
Glasgow Transport, and gauge boards built of 
stainless steel for the London Power Company. 
Several contracts for large control and relay boards 
were also received, including those for Brighton 
and Johannesburg. The orders for the larger 
frame sizes of metal clad units appear to indicate 
certain trend that is taking place in voltage 
application on distribution systems. While exten- 
sions to existing equipments at 6°6 kV and 11 kV 





were made generally to meet power requirements, 
the majority of new contracts call for equipments 
operating at 22 or 33 kV. The standard distribu- 
tion voltage for large power supply systems is 
now becoming 33 kV, and this tendency is re- 
flected in the orders received for metal-clad switch- 
gear operating at this pressure. Installations of 
single-break switchgear also reflect this tendency. 
During the year orders were received for the 
first instalment of the 33 kV switching equipments 
for a power station and sub-station in this 
country. 

In the double break class of metal clad switch- 
gear operating at 66 kV an extension of the 
equipment for a London power station is in the 
course of manufacture. In the high voltage and 
outdoor switchgear the most outstanding contract 
was that received from the Central Electricity 
Board for sub-station units required for the 
National Emergency pool. This contract com- 
prises ten 11 kV outdoor equipments complete 
with oil circuit breakers, isolators, and structures 
of a transportable nature together with relay and 
synchronising equipment kiosks. During the year 
a Central Electricity Board switching station in 
Kent (see p. 9) was put into operation using low oil 
content breakers operating at 132 kV. Instruc- 
tions for an extension to this station bringing the 
total number of breakers up to 12 have been 
received. Of the high voltage outdoor equip- 
ments for export, the most notable is a 66 kV 
installation for Ceylon. 

Production of the English Electric Company’s 
E.H.T. heavy-duty type equipments proceeded 
along orthodox lines. Increased attention was 
given to medium and low-voltage gear for relatively 
high-breaking capacity duties. Air circuit breakers 
are now available for a maximum rating of 
3°3 kV, 100 M.V.A. breaking capacity, equipments 
incorporating this class of circuit breaker having 
the natural advantage that fire risk is reduced to a 
minimum. 

During the course of the year, 132 kV outdoor 
open-type switchgear was ordered by the Central 
Electricity Board for extensions to various 
switching stations. Considerable quantities of 
medium voltage and breaking capacity equip- 
ments were supplied for installation at home and 
overseas. The company’s short-circuit and im- 
pulse testing station was completed and placed in 
operation, and during the year considerable 
research and test work has been carried out on 
numerous types of the company’s switchgear 
products. 


(To be continued) 





River Control and Water Storage 
in 1939. 


No. I 


NOTHER article in this issue deals with Roads, 
Bridges and Tunnels in 1939, and one in our 
next issue will deal with Harbours and Docks in 1939. 
This article deals with various other civil engineering 
works of an hydraulic nature. Work upon most of 
the schemes mentioned is still proceeding, though 
the rate of progress has, in some cases, been 
interfered with. 

Among events of general interest to civil 
engineers that occurred during the year was the 
publication in April of the second Report of the 
Ministry of Health’s Central Advisory Water 
Committee. It contained recommendations that 
the general law regulating the supply of water by 
local authorities and water companies should be 
consolidated and modernised. The Committee 
drew up a draft Water Undertakings Bill which 
provided for the repeal of seven Acts of Parliament 
and their consolidation and amendment. It 
was also recommended that general powers should 
be awarded to water undertakers to enable them 
to protect public water supplies from pollution. 

In the same months, the third Annual Report 
of the Inland Water Survey was published. Dis- 
appointment was therein expressed, which many 
civil engineers will share, with the progress it 
had been possible to make, and it is considered 
that action ought to be taken financially or other- 
wise to ensure the extension of the work. The 
results from 28 gauging stations in 14 river basins 
were published as “‘ The Surface Water Year Book 
of Great Britain, 1935-36’’—the first volume of a 








book that it is hoped will become a standard 
annual work of reference. 

About the same time, the Chairman of the 
Metropolitan Water Board was able to announce 
that the water supply of London was assured in 
the event of air raids. Various items of machinery 
and plant for the supplementation of piping in case 
of breaks and arrangements for decontamination 
were then complete and ready, and orders had been 
placed for a number of oil-engine driven electric 
generating sets. The Board therefore found itself 
in a relatively comfortable position as a result of 
this foresight, when war did actually break out. 

In August some details of a scheme for the 
prevention of flooding in the Fenlands became 


available. Early in the year Sir Murdoch 
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MacDonald was invited by the Minister of Agri- 
culture to prepare a scheme in conjunction with 
the Great Ouse Catchment Board. The plan 
proposes the construction of a channel at a high 
level and following the general contour of the 
land from a point near Cambridge via Newmarket, 
Mildenhall, Brandon, and Downham Market to a 
junction with the main river five miles from the 
Wash between Denver Sluice and Kings Lynn. 
This channel would collect waters from the maii 
rivers and their tributaries only at times of flood. 
It would be carried under the rivers Cam, Wissey , 
Lark and Little Ouse in siphons. It is claimed 
for the scheme that very little pumping would b:. 
required, that the existing regime of the river: 
would not be disturbed, and that there would be 
no interference with navigation rights. The cost 
is estimated at £2,500,000. Before any further 
progress with the scheme could be made a great 
deal of survey and more detailed planning woul 
need to be done. That work was under way 
at the time when details of the plan became 
known. 


Water Supply 

The most important works for water supply 
under construction in this country at the present 
time are those known as the Haweswater and 
Ladybower schemes, which will store water for 
the Manchester district and the area served | 
the Derwent Water Board respectively. 

Thedam for the first-mentioned scheme is situate: 
in the Mardale valley and has a buttress construc. 
tion. Notwithstanding exceptionally heavy rainfal! 
during the winter of 1938-39, when a maximum 
spot rainfall of 120in. in six months was recorded, 
good progress was maintained up to the outbreak 
of war. Since then the rate of progress has been 
slowed down owing to: difficulties in obtaining 
materials. Excavation is now complete, with 
the exception of a short length at the southern 
end of the dam. Nineteen out of the forty-four 
buttresses forming the complete dam have reached 
their full height of 95ft., and twenty of the re- 
mainder are within an average of 16ft. of top level. 
Over 90 per cent. of the total volume of concrete, 
122,000 cubic yards has already been laid. The 
valve tower and approach road are complete 
and valves and pipes for controlling the supply of 
water at different levels to the aqueduct are ready 
for operation by hand. Equipment for operating 
the valves electrically will be completed early this 
year. The engineer for this scheme is Mr. L. 
Holme Lewis. 

The Ladybower dam and its appurtenant works 
is much less far advanced. The engineer for this 
scheme is Mr. H. P. Hill of G. H. Hill and Sons 
(Manchester), and the contractor, Mr. Richard 
Baillie of Haddington. The Derwent Valley Water 
Board for which it is being constructed was 
authorised as far back as 1899 to make use of the 
head waters of the Derbyshire Derwent and its 
tributary the river Ashop. The drainage area 
involved amounts to an area of 50 square miles, 
and is estimated to yield even in a very dry season 
55 million gallons per day. Tworeservoirs, Howden 
and Derwent, are already in existence, and the 
Ladybower reservoir which will impound between 
five and six thousand million gallons is the third 
instalment of the complete scheme. The dam will 
consist of an earthwork embankment with a clay 
puddle core founded on a concrete cut off wall, as 
shown by an accompanying drawing. It will be 
1250ft. long, 140ft. high above river bed level, and 
will contain 900,000 cubic yards of material. 
By the end of the year excavation of the cut-off 
trench was complete. It has a width of 6ft., 
an average depth of 170ft., and a maximum depth 
of 250ft. The placing of concrete in this trench 
was -proceeding during the year, and later the 
formation of the “‘ spearhead ” and enlargements 
where the junction of the concrete cut-off wall 
with the clay puddle occurs. At each end of the 
trench, headings upwards of 500ft. long have been 
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driven into the hillsides, and boreholes sunk in| was also under way. Work was also being carried 
these headings were used for injecting grout.| out on the two discharge tunnels, each 12ft. wide 
Grouting of the material below the cut-off wall | by 12ft. high, and on the two overflow bell mouths, 
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PLAN OF LADYBOWER DAM 


was also proceeding during the year. It was| which are 80ft. diameter at the top, tapering to 
performed through holes left for the purpose in | 15ft. diameter where they merge into the vertical 


the concrete wall. Formation of the embankment | shafts. The work was originally due to be 


Feet 
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completed next year. A complete illustrated 
description appeared in our issue of November 3rd 
last. 

Another water supply scheme under construction 
is the St. Saviour’s reservoir, Guernsey, for 
augmenting the existing water supply for domestic 
and industrial purposes. The reservoir takes in 
three natural valleys which point roughly east, 
south-east, and south, and will have an estimated 
capacity of 250 million gallons, with a maximum 
depth of about 70ft. In one of our Supplement 
pages an engraving illustrates recent construc- 
tional work in progress at the dam, and accompany- 
ing engravings show the dam site and excavaton 
work. The dam is a mass concrete gravity structure 
consisting of 20 blocks having an overall length 
of 860ft. with a maximum width at the base of 
86ft. The height from the lowest foundation 
level to pathway level will be 125ft. The spillway, 
fixed at 136ft. O.D., consists of five openings each 
17ft. 6in. long over which a pathway 7ft. 6in. wide 
is carried on five arches with precast concrete 
parapet walls. At the toe of the dam an overflow 
pool has been constructed to form a cushion for the 
water. From here the water is led away in a 
channel 20ft. wide, ultimately to pass into a 
covered-in concrete culvert, at present also under 
construction. On the face of the dam is a re- 
inforced concrete valve tower from which water 
can be drawn off through 15in. pipes at three 
levels. In addition there is a 15in. scour pipe. 
The draw-off and scour pipes are carried in a 
tunnel through the dam to a filtration and pumping 
plant. There is also provided an inspection gallery 
approximately at ground level, access to which is 
obtained through 2ft. 6in. diameter shafts at each 
end of the dam, and also by means of the tunnel 
containing the draw-off and scour pipes. The 
mass of the dam is constructed in 7 to 1 concrete, 
whilst the upstream face is composed of 4 to 1 
concrete placed simultaneously. After all the 
blocks have been completed and given as long as 
possible to cool, the whole of the upstream face is 
to be “ gunited.” The dam is being constructed 
in alternate blocks, each about 45ft. long, and the 
rise of temperature in them is being recorded. 
The contractors for the construction of the dam 
are Pauling and Co., Ltd., and the joint engineers 
for the work are Messrs. T. and C. Hawksley and 
W. T. Halcrow. 

As a typical example of a smaller water supply 
scheme, mention may be made of the Dunton 
pumping station of the Biggleswade Water Board. 
At this station, which came into operation 
during the year, there are four 14in. boreholes 


| carried down to depths between 230ft. and 250ft. 


below the surface. As they are set at considerable 
distances apart, it was decided that it would be 





preferable to drive the pumps electrically. Two 
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of the borehole pumps are designed to deliver 
18,000 g.p.h. each, and the others, 14,400 g.p.h. 
each. Electricity for the motors is provided by 
four two-cylinder oil engines running at 275 r.p.m., 
and driving 85 kW 440 volt D.C. generators. 
The consulting engineers for this scheme were 
Messrs. Binnie, Deacon and Gourley, of West- 
minster. Boreholes were put down by George 
Stow and Co., Ltd., and the pumping and engine 
plant was made by W. H. Allen, Sons and Co., Ltd. 
The Permutit company supplied filtering plant. 


Irrigation 

Since large expanses of the surface of the 
earth receive insufficient rain, there are nearly 
always a number of irrigation works under con- 
struction, and few other civil engineering works 
are more directly conducive to the welfare of 
mankind. Most of these works lie in tropical 
or sub-tropical areas, such as India, China, and 
Egypt, but they are not wholly confined to them. 
A notable work completed early in 1939 is situated 
in Asia Minor. It is the Chubuk dam on the 
Chubuk river, about 12 miles north of Ankara, 
capital city of Turkey, and it creates a reservoir 
with a capacity of 2970 million gallons of water 
for irrigation and ordinary supply purposes. A 
photograph of the dam is reproduced in one of 
our Supplement pages. In constructing this dam, 
a number of difficulties were encountered. It 
was found that the rocks on which it was proposed 
to build the dam were much decomposed, 
whilst layers of pyrites, which attacks cement 
chemically were also present. The surface rock 
was cleared away to a depth of 20 to 30 m., 
and the underlying material was treated with 
injections of liquid cement. The excavation was 
then covered with a layer of concrete with a 
mix of 300 kilos. of cement per cubic metre of 
gravel plus 4} kilos. of ‘‘ Aquasite.” This layer 
was thus waterproof and sulphur proof. The 
foundations of the dam are composed of the same 
material for additional safety and topped by a 
layer of concrete in a mixture containing trass. 
The whole of this base is reinforced with iron rods. 
The main body of the dam is separated from the 
base by three layers of asphalt each separated from 
the next by a layer of felt. Expansion joints are 
arranged at intervals of 12 m. in the upper part 
of the dam, but are less numerous in the base. For 
dealing with floods there are five overflow chutes, 
three 6-62 m. wide, and two 8-2m. wide. Each has 
a sluice gate at the top. 

In South Africa a number of important irrigation 
works are under construction. The more notable 
is the Vaal-Hartz scheme. The Vaalbank dam 
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great triangle between these two rivers irrigation 
canals are being excavated. Water reaches them 
from a reservoir created by a low dam or weir 
across the Vaal above Warrenton, having come 
down the main channel from the main reservoir 
350 miles upstream. A main canal 70 miles long 


to feed the subsidiary irrigation canals is now under 
construction. 

In America, that land of superlatives, there is 
under construction a very remarkable irrigation 
It will bring water from the Colorado river 


canal. 
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complete between 60 and 65 million cubic yards of 
material will have been removed. Walking drag. 
lines with buckets of 12, 14, and even 16 cubic 
yards capacity are being used for the work. For 
some distance the canal passes through a sand hill 
area. Here the rate of flow is kept down, and the 
channel remains unlined. Some trouble was 
expected as a result of the wind blowing sand into 
the channel. It appears to have been overcome 
by constructing flanking berms 24ft. in width, 





and placing banks of spoil behind and parallel with 
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ALL-AMERICAN CANAL IN SANDHILL AREA 


to the Imperial Valley, a depression in the southern 
part of California some hundreds of feet below sea- 
level. This area has up to date drawn water from 
the Colorado through the Imperial Canal. But that 
waterway passes for the greater part of its course 
through Mexico, and the Mexicans have not 
hesitated to use the water for irrigation, with the 
result that at times the Americans in the Imperial 
Valley have found the supply insufficient. A new 
canal, known as the All-American canal is now 
under construction, and will run parallel with, 
and just north of the border for 80 miles to feed 
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IMPERIAL DAM AND HEADWORKS OF ALL-AMERICAN CANAL 


across the Vaal river, about 58 miles from Johannes- 
burg, creates a reservoir some 90 miles long, with an 
area of 63} square miles, and a catchment ground of 
15,000 square miles. It has a height of 165ft. 
above river level foundations 65ft. deep and is 
2000ft. long. One of its minor objects is to 
provide storage of water for the use of the Rand 
Water Board. But its main object is to regularise 
the flow of the river for irrigation purposes. 
North-west of Kimberley and 350 miles below the 
dam, the Vaal is joined by the Hartz river. Ina 








subsidiary canals in the Imperial Valley. The 
canal is designed for an intake of 15,155 cusecs. 
and for the first 15 miles has a bottom width of 
160ft. a water depth of 21ft., and a full flow surface 
width of 232ft. Thereafter the dimensions are 
reduced in accordance with the amounts of water 
taken by subsidiary canals. As is to be expected, 
the canal passes through a variety of country. 
Rock is seldom encountered. But where it is 
found, the channel has a bottom width of 94ft. 
and side slopes of #: 1. By the time the canal is 








them to windward 40ft. or more high. These 
banks act as barriers against drifting sand, and 
cause wind-blown sand to be deflected upwards, 
and across the canal. 

Water from the Colorado will be diverted into the 
canal by the Imperial dam, a structure which was 
completed during 1939. It is 3430ft. long, with 
an overflow section 1197-5ft. long, and 31ft. high. 
Elsewhere the dam is 45ft. high. It raises the 
water-level in the river by 23ft. Four 75ft. roller 
lift gates, 14ft. diameter and 23ft. high admit the 
water into desilting works, whence it passes to the 
canal. The Colorado water is heavily laden with 
silt which were it admitted to the canals would 
choke them in a comparatively short time, as 
indeed it has choked other irrigation channels in 
the past. The de-silting works are a remarkable 
conception, and consist mainly of four great 
settling basins 540ft. wide, by 770ft. long. The 
silt is removed by rotating Dorr scrapers, which, 
when the whole scheme is in operation, will lift out 
more than 70,000 tons of solids daily. The scheme 
was described in our issues of July 9th and 16th, 
1939, and accompanying illustrations are re- 
produced from those articles. 

(To be continued) 





TrmBER ResEARcH.—The steadily increasing interest 
taken in timber research by industry is clearly indicated 
in the Annual Report of the Forest Products Research 
Board for 1938 just issued by the Department of Scientific 
and Industrial Research. The inquiries dealt with were 
more numerous than in any previous year and covered 
practically every aspect of the subject. About half were 
concerned with the identification of timber, in some cases 
information being required in order to obtain supplies of a 
particular grade of timber and in others to establish the 
identity of a timber offered under an unfamiliar trade 
name. Nearly 700 inquiries were related to problems of 
seasoning and wood bending. Another large group of 
inquiries concerned the strength of timber, the properties 
of plywoods, glues, &c., and problems involved in wood- 
working and wood-cutting. 

A Usrrut Lrevet.—An easily made and useful level for 
lining up awkward machines and long shafts is described 
in a recent issue of Power. It consists of any necessary 
length of rubber hose into the ends of which are fitted 
two glass tubes. Water is run through the hose until all 
air bubbles are removed and its level is adjusted until it is 
at the same height, about half way up the glass tubes. 
The ends of the tubes are closed with corks having slots 
cut down their sides to permit air to flow in and out. 
In use one of the tubes is held with its water surface 
level with the centre of one end of the shaft and if the 
shaft is level the water-level of the other tube will also 
correspond with the opposite shaft end centre. Water- 
level above or below shaft centre at one end shows the 
amount out of level. The device may also be used to line 
up beams and foundations, or for checking the slope of 





drains and pipes. 
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Rail and Road 





Rattway EquieMENT ORDERS IN THE UNITED STATES.— 
During the first eleven months of 1939 railroads in the 
United States ordered 288 locomotives, 52,534 freight 
cars, and 213 senger coaches. Manufacturers also 
received orders for export for 29 locomotives and 1255 
freight cars. 


ProrosepD New Rar-way 1n Curina.—lIt is reported 
that a contract has been placed with a French concern 
for the construction of a railway 450 miles long from 
Kunming, in Yunan, to Suifu in Szechwan. Survey work 
has been completed and construction has started in several 
places. It is expected that the railway will take four years 
to complete. 


Iranian Trarn AccipEent.—It is reported that an 
alteration in running arrangements because of frozen 
points caused a collision in the station of Torre Annunziata, 
near Naples, between a troop train and the Calabria express 
on the morning of Saturday, December 30th. Twenty- 
nine persons are reported to have been killed and about a 
hundred injured. 


Paris Bripce Coxtiarse.—During the afternoon of 
Friday, December 22nd, the Saint Louis Bridge, connecting 
the Ile Saint Louis and the Ile de la Cite, in Paris, collapsed. 
The cause of the accident is stated to be a barge which 
struck the central pier, which was under repair. It is 
feared that some 20 pedestrians and the occupants of 
two motor cars have been drowned. 


Niagara Farts Bripce.—Actual work on the new 
International Bridge at Niagara Falls will begin in January 
according to the Hon. T. B. McQuesten, Minister of High- 
ways for the Province of Ontario. He declared the 
bridge should be completed and ready for traffic by April, 
1941. It is expected in Ontario Government circles that 
the final agreement will be signed soon by Canadian and 
U.S. members of the Niagara Falls Bridge Commission. 


‘“Mentat Maarnot Ling.’’—The onslaught of war by 
land, sea, and air is a tangible and comprehensible danger 
against which we know how to guard ; the subtle onslaught 
of propaganda, of rumour, of disquieting suggestion, of 
bordeom can, unless we are prepared, gradually put us off 
our guard, said Lord Stamp, Chairman of the L.M.S. 
Railway, in his annual Christmas message to the staff. 
We must defeat this cunning enemy of our spirit by 
erecting a Maginot Line within our minds. 

More GERMAN RaiLway AccIpENTS.—What is said 
to have been the worst railway accident in German 
railway history occurred early in the morning of Friday, 
December 22nd, at Genthin. The Berlin—Neunkirchen 
(Saar) express collided with the Berlin-Cologne express 
which was standing in the station at Genthin. Reports 
state that 132 persons were killed and at least 109 injured. 
Later reports stated that the death roll had increased to 
196 people. Late the same night a local train and a goods 
train collided between Marksdorf and Kluftern on the 
Friedrichshafen—Radolfzell line and 99 people were killed 
and 28 injured. 


‘ Lientine or Pusiic SERVICE VEHICLES.—The Ministry 
of Home Security, in conjunction with the Ministry of 
Transport and the Air Ministry, has accepted for general 
adoption a scheme devised by. the London Passenger 
Transport Board’s engineers to improve the interior 
lighting of- buses and trolley-buses. The scheme which, 
by a new design of shade, enables every lamp inside the 
vehicle to be used without throwing light outside, should 
enable all passengers to read. Steps are being taken to 
demonstrate vehicles fitted with the new shades to public 
service vehicle operators in Great Britain. Experiments 
are also being conducted in London to secure a driving 
light adapted to the special requirements of buses and 
trolley-buses by using two masked headlamps each of half 
the usual power. 


CANADIAN RatLways AND THE War.—In a recent 
address on the p of Canadian Railways for 
war, Mr. 8S. W. Fairbrother of the Canadian National 
Railways, in dealing with operating performance in 1914 
and to-day, said that in 1914 the main lines of most 
Canadian railways were equipped with 80 and 85 pound 
steel; to-day the main line standard was from 100 to 130 Ib. 
The largest road freight locomotive in 1914 had a tractive 
effort of 52,000 Ib., the modern largest freight locomotive 
had a tractive effort of over 90,000 Ib. The average 
freight train of 1914 hauled 350 tons of freight, whereas 
the average freight train now hauled 550 tons of freight. 
He said that if the comparison was available for main 
line trains it would be even more striking. In 1914 the 
average freight train speed was 10 m.p.h. ; now it was 17 
m.p.h, These were the averages of all trains whereas on 
main line operation many freight trains operated at 
passenger train speeds. 

L.M.S. CENTENARIES IN 1940.—Centenaries of the 
opening of nineteen different sections of what is now the 

‘London, Midland, and Scottish Railway Company’s 
system, involving an aggregate length of over 300 miles of 
railway, occur during 1940. Amongst the important lines 
opened in 1840 were those extending from Trent (between 
Derby and Nottingham) through Leicester to a junction at 
Rugby with the main line of the London and Birmingham 
Railway ; from Birmingham (Camp Hill) to Gloucester 
and Cheltenham ; from Derby to Rotherham and Leeds, 
and, by the completion of the Glasgow, Paisley, Kil- 
marnock, and Ayr Railway, from Glasgow to Ayr. The 
opening of the last-named line, together with that of the 
Preston and Wyre Railway from Preston to Fleetwood, 
enabled a rail-and-sea journey to be available between 
London ‘and Glasgow. By this route the journey was 
reduced to about 24 hours, compared with 64 hours by 
the peace-time ‘‘ Coronation Scot,” and 8} hours by 
present war-time expresses. Other railways opened in 
1840 and now comprised within the L.M.S. system were 
from Preston to Lancaster, Manchester (London Road) 
to Heaton Norris, Birkenhead to Chester and Chester to 
Crewe, and Maryport to Aspatria. The Manchester and 


Leeds Railway was also opened further between Normanton 
and Hebden Bridge during the year, but owing to the 
Summit Tunnel being unfinished it was not possible to 
begin traffic between Manchester and Leeds, 





Miscellanea 





Om uy AvustTRALIA.—The commercial production of oil 
from shale is expected to begin shortly at Newnes in 
New South Wales. It is expected that the initial output 
will be about five million gallons a year, increasing to 
ten million gallons. The anticipated ultimate output is 
thirty million gallons per annum. Each ton of crude shale 
is said to contain from 80 to 100 gallons of oil. 


Wortp Tin Propuction.—Statistics of the International 
Tin Research and Development Council show that the 
monthly world tin production increased to 24,800 tons 
during October last. World apparent tin consumption 
amounting to 12,800 tons a month on an average in the 
first eight months of 1939, decreased to 11,300 tons in 
September, but increased to 13,400 tons in October, and 
to 17,500 tons in November. 


Tron anp Steet Instrrvute.—Mr. John Craig has been 
nominated to succeed Lord Dudley as President of the 
Iron and Steel Institute for two years, and to take office 
at the annual meeting 1940. The presidential address 
will be read at the annual meeting which, subject to unfore- 
seen circumstances, will be held in London on Thursday 
and Friday, May 2nd and 3rd. The programme and list 
of papers presented for discussion will be announced 
later. 


Iron AND STEEL Scrap in AMERICA.—Domestic stocks | 20th 


of iron and steel scrap at consumers’ and dealers’ plants 
and in transit at the end of September, 1939, exceeded 
7,220,000 gross tons, according to a preliminary report 
issued by the United States Bureau of Mines, Department 
of the Interior. At the request of the Army and Navy 
Munitions Board, the Bureau of Mines will undertake a 
second survey of the scrap iron and steel industry at the 
close of the year. 


Gotp Ovrput In Canapa.—Ranking third, after South 
Africa and Russia, among the gold-producing countries 
of the world, Canada was able to declare an increase of 
almost 16 per cent. in output for 1938 (of which the 
gross value was placed at over 166 million dollars), 
compared with that of the previous year. The Province 
of Ontario ranks first with a production of nearly 3 million 
ounces, and Quebec, British Columbia, and Manitoba 
between them provided over 1,500,000 ounces. 


Wrixpow Protection AnD Biackine Ovut.—A useful 
process which combines the blacking-out and shatter- 
proofing of window glass has been developed by the 
Dunlop Rubber Company, Ltd, The material used is 
applied to windows by means of an ordinary paint spraying 
outfit with a special nozzle. The deposit is in the form of 
a very thin, black, rubber-like coat which adheres firmly 
to the glass and prevents it shattering under impact or 
blast from an explosion whilst it effectively prevents the 
passage of light. 

Tue Iron anv Street Iystrrute Prizes.—The council 
of the Iron and Steel Institute has accepted an offer from 
Captain C. A. Ablett to present again a prize of £50 for the 
best paper on a ject ted with engineering in 
iron or steel works. 





The sole condition is that the paper 
must be written by a junior engineer employed in a works 
in Great Britain or the British Empire. The author need 
not be a member of the Institute. Papers must reach 
the Secretary of the Institute not later than February 
28th, 1940. It is also announced that the Williams Prize 
to the value of £100 will again be awarded. 


Pootine ELecrricat EquipMENT.—At a meeting of the 
Teeside Chamber of Commerce, Captain Cowap said that 
at a conference at Newcastle-upon-Tyne, it had been 
decided to seek the co-operation of industrial concerns in 
preparing a schedule of spare electrical parts, in order to 
form a pool of such equipment on the North-East Coast. 
This step was taken in order that damage by enemy 
action might be speedily repaired. The scheme has the 
support of the North East-Coast Engineering Employers’ 
Association, the Tyne Shipbuilders’ Association, and the 
Durham and Northumberland Coalowners’ Association. 


ADVISER ON Or AppornTteD.—The Secretary of Mines 
has appointed Lord Cadman as honorary adviser on oil. 
Lord Cadman is, amongst other things, chairman of the 
Anglo Iranian Oil Company, Ltd., and the Iraq Petroleum 
Company. He has served or is a member of many councils 
and advisory committees, including the Advisory Council 
of the Department of Scientific and Industrial Research, 
the Fuel Research Board, the Economic Advisory Council, 
and the Committee of Enquiry into Civil Aviation. It 
is also announced that Sir Harold Hartley has been 
appointed honorary adviser on the development of home 
produced fuel. 


InstiTUTE oF Metats.—War-time conditions compel 
the Institute of Metals to abandon the duplicate form of 
publication of its Journal and Metallurgical Abstracts 
which it has practised since 1931. Hitherto the Institute 
has published two bound volumes of i and a 
bound volume of Metallurgical Abstracts each year ; 
also a Monthly Journal (containing papers and abstracts). 
The volumes contain all that has appeared in the Monthly 
Journals, with the exception of news of transitory interest 
only. The three bound volumes for 1939 will be published 
as usual, but beginning in January, 1940, the Institute will 
issue its Journal only in monthly form. 


SrratEGic MINERALS RESEARCH IN AMERICA.—In the 
annual report of the United States Bureau of Mines 
reference is made to the researches in progress to free the 
country from dependence on outside sources for certain 
strategic minerals. are being devised to facilitate 
the utilisation of low grade mineral deposits and the 
conservation of minerals by the prevention of waste. 
It is proposed to study the occurrence of low grade ores of 
manganese, chrome, antimony, tin, and tungsten, and 
research work is already in progress in eight states. It is 
stated that the process for making electrolytic manganese, 
developed and patented by the Bureau, will be applied in a 
commercial plant utilising electric energy supplied by 
facilities of the Tennessee Valley Authority. Definite 
progress has also been made in the study of methods for 
producing pure sponge chromium from chromium clhorides 
and in devising a process for the manufacture of magnesium 





metal from magnesites. 





Air and Water 





Ministry oF SHippinc.—The Minister of Shipping has 
appointed Sir Thomas Gordon to be his representative in 
the Commonwealth of Australia. 


New Frenou Batriesnip.—The French Senate was 
recently informed by M. Daladier that a third 35,000 ton 
battleship was to be built. Two of these ships are now in 
course of construction, and provision has been made for 
the building of the third. 


Aswan Dam.—The Egyptian Cabinet has recently been 
discussing the scheme for developing hydro-electric power 
from the Aswan Dam. The work is estimated to cost 
£E7,000,000, and the power would be used for the manu- 
facture of artificial fertilisers. 


Tue “ Tacoma ” InTERNED.—The Uruguayan Govern- 
ment has interned the German steamer “ Tacoma,” which 
it will be recalled was acting as a supply ship for the 
pocket-battleship ‘Graf Spee,” and which, since that 
vessel was scuttled, has been lying in Montevideo harbour. 


Mercuant Sarprrvnc War Casuatties.—During the 
week December 17th—-23rd, ten British ships totalling 
6581 tons, and eight neutral ships totalling 17,420 tons 
were sunk. One German ship, the liner “ Columbus,” 
of 32,565 tons, was scuttled to avoid capture on December 


- 


Trauian Arr CrasH.—When an air liner on the new 
Italian service between Rome and Rio de Janeiro crashed 
in French Morocco, near Magador, on Tuesday, December 
26th, all its seven occupants were killed. It is believed 
that the pilot tried to make a forced landing caused by a 
severe storm. 


AMERICAN ArrcraFr PropuctTion.—A report by the 
Aeronautical Chamber of Commerce of America shows 
that the production capacity of the aeroplane industry of 
the United States is now 15,000 machines a year. Of the 
43 factories engaged in this class of work 23 are working on 
military machines. 


Dotcs SHIPYARD ExTENSION.—Included in an extensive 
programme of the Nederlandsche Scheepsbouw Mij., at 
Amsterdam, is the construction of what will be the largest 
slipway in Holland. It will have a length of 820ft., of 
which one-third will be under water. Work is expected 
to be completed by September 1940. 


GERMAN CRUISER REPORTED DamaGED.—It is reported 
that the 10,000 ton German cruiser “‘ Blucher ”’ has been 
badly damaged by a torpedo fired by a British submarine. 
This ship was laid down in 1935, and has only recently 
been completed. She carries eight 8-in. guns in four twin 
turrets, twenty-four smaller guns, and twelve 21-in. 
torpedo tubes. 


Sarety or Arm Travet.—The chairman of the United 
States Civil Aeronautics Authority recently pointed out 
that on November 30th there was completed a twelve- 
month period in which only two fatal accidents Decurred 
on the entire domestic air line system. That indicates 
an average safety index for the past twelve months of 
approximately 80,000,000 passenger miles flown for each 
passenger fatality. 

PurcHasE oF AMERICAN ArrcraFrr.—Negotiations are 
said to have been opened between the British Air Ministry 
and the Douglas Aircraft Company about a possible order 
for a large number of a new type of high speed light attack 
and bombing aeroplanes. The machines are an improved 
model of the “‘ D.B.7”” type of bomber, and have a speed 
of 400 m.p.h. The value of the order under discussion is 
stated to be about eleven million pounds. 


British Arm Liner Loss.—An air liner which left 
Egypt. bound for this country on Thursday, December 21st, 
carrying a crew of five and six passengers came down in 
the Mediterranean and five of its occupants were lost. 
The machine left Alexandria, and after a call at Sollum 
departed for Malta, a distance of about 730 miles. No 
distress signals were sent out by the machine, and the 
six survivors were picked up by a sailing boat. 


SrevepoRE Barrations oF Roya ENGINEERS.—The 
War Office announces that Dockworkers of the following 
trades may be accepted for enlistment into the Stevedore 
Battalions of the Royal Engineers for the duration of the 
war :—Stevedores, Dock Labourers, Hatchwaymen, 
Winchmen, Ship’s Crane Drivers, Clerks, Divers, Quay 
Foreman, Crane Drivers, Checkers or Tallymen, Capstan- 
men, Dockgatemen, Mooringmen, and Warehousemen. 


AmeERICAN HieH ALTITUDE Macaine.—It is reported in 
Flight that a new Curtis-Wright high altitude low-wing 
monoplane is now practically completed. This machine, 
which will have accommodation for 36 passengers, will 
weigh about 19 tons. When driven by two double 
“ Cyclones ”’ the CW—20 is estimated to have a maximum 

of 243 m.p.h. at 13,000ft. and a cruising of 
210 m.p.h. at 10,000ft. The pressure in the cabin is such 
as to represent, when the machine is flying at 20,000ft., 
an equivalent “ cabin altitude ” of 6000ft. 


British BatritesHie TorPEDOED.—A British battle- 
ship of the ‘“‘ Queen Elizabeth” class was torpedoed on 
December 28th last by an enemy submarine. Some 
damage was caused but the ship reached harbour under 
her own steam. Four of her crew were killed and one 
seriously injured. The five ships of this class in the 
British Navy were completed during the last war and 
each has a displacement of about 30,000 tons. They 
carry eight 15-in. guns in addition to smaller armament 
and all are fitted with “ bulges” as protection against 
torpedo attack. 


AMERICAN SHIPBUILDING.—In a paper before the 
American Society of Mechanical Engineers, Commander 
R. C. Lee said that although American shipyards built 
ships as fine as any in the world they failed in ability to 
organise in order to produce economical work. This 
resulted in high original costs which created a strain on 
American shipowners in foreign competition. The 
latest list of the American Bureau of Shipping shows that 
there are 240 vessels aggregating 1,181,790 tons gross on 
order in shipyards of the United States for classification by 
the Society. 


ELECTRICAL GENERATING PLANT 
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A Retrospect 





ALtTHouGH eight of its months had gone before 
hostilities began, 1939 was at no time a normal year. 
The shadow of war hung over it from the start. 
The excavation of air-raid shelters in public parks 
which had been hastily begun in September, 1938, 
continued, the output of warlike goods and aero- 
planes and ships was accelerated, recruitment was 
encouraged, and the first elements of national 
war organisations began to take form. As the 
months passed, uneasiness increased. The frailty 
of the peace of appeasement which Mr. Chamberlain 


5| had arranged with Herr Hitler in September, 1938, 


became more and more evident. Both the British 
and the German peoples thought then that the 
Fiihrer’s promises could be accepted, and rejoiced 
at the prospect of European tranquillity. Both 
peoples know now that his promises are habitually 
used as a means to an end, and that the achieve- 
ment of that end justifies to him the breaking of 
them at any desired moment. By August it 
became clear that he was preparing for the invasion 
of Poland in absolute contravention of the assur- 
ances which he had given only a few months before. 
Great Britain and France warned him that if he 
pursued that course they would declare war on 
Germany. He disregarded the threat; perhaps 
he never believed that it would be carried out. 
Early on Friday, September Ist, the invasion of 
Poland began, and on the third day of that 
month France and Great Britain declared war. 


Caution in the Air 


It is not our function to recount the history of 
the war, but to record in broad outline its reper- 
cussions upon the industries and professions with 
which we are associated. Yet there are certain 
facts that must be set down here, or the under- 
standing of events will remain obscure. In the 
first place it must be noted that the opinion of 
prophets who were regarded as most worthy of 
trust was hopelessly at fault. They credited 
Hitler with a degree of folly and ruthlessness to 
which even he has not yet attained. It was the 
conviction of the Government's advisers that from 
the moment of the opening of the war bombard- 
ment of the cities of France and Great Britain 
would begin. Steps for the evacuation of children 
to the country were at once taken, and a few days 
before war was actually declared hundreds of 
firms and companies had either closed their London 
offices or left in them reduced or skeleton staffs. 
Many Government offices also were transported 
from the Metropolis to centres believed to be safer 
from aerial attack. Moreover, a vast system of 
anti-aircraft defence came rapidly into being, and 
organisations for dealing with effects of air raids 
were set up. Furthermore, the darkening of all 
windows at night, including those of factories and 
power houses, was made compulsory, and every 
employer was required to provide adequate shelter 
for his workpeople close to or in the works. 

It is impossible to estimate how many millions of 
pounds have beenspent in this country on these air- 
raid precautions, and up to the moment of writing 
it can only be said of them that by their mere 
existence they may have averted attack. Dread 
of reprisals is the most effective A.R.P. of all. 
Not one of the belligerents is willing to open a 
terrible phase of modern warfare—Germany 
because she fears the retaliation that would fall 
upon her cities, France and Great Britain because 
they respect an undertaking not to bomb open 
towns. It is noteworthy that in the first four 
months of the war no bombs have been dropped 
voluntarily on land objects other than naval or 
air bases. The German and British air forces 
alike have reserved their projectiles for ships and 
seaplanes. Though there have been endless 
reconnaissance flights from the armies on the 
Western Front over each other’s territory, no 
attempt to bomb each other’s forces, formations, 
or depots has yet taken place. This fact, which 
has puzzled many observers, is significant. It 
would seem that man finds himself in possession of 
a weapon so terrible that he dare not use it save 
against the defenceless. 

But if the squadrons of the air have so far played 








a far, far smaller part than was anticipated, the 
menace of this new arm has given the war a charac- 


teristic like that of no other war. It has had a far 
greater effect upon the ordinary course of life 
even than the guns of an invading army would 
have. To us, in our island, it has brought some- 
thing new, something only dimly foreshadowed 
twenty-two or twenty-three years ago. A vast 
system for the protection of our cities and shores 
from the enemy has had to be created, and we have 
had to organise on a huge scale the production of 
aircraft. Fortunately, the necessity was foreseen. 
Anti-aircraft guns, searchlights, and barrage 
balloons wereready. The aircraft shadow factories 
already existed. In the first three months of the 
war we no less than doubled the already very large 
output of aeroplanes. Even then it is not, in the 
opinion of the Government, certain that the 
combined powers of France and the Empire in 
the air are sufficient to outweigh the estimated 
resources of Germany and of another country if 
she should be brought into the war against us. 
Hence, to meet any possible deficits, large orders 
have been placed in America, and a magnificent 
training scheme for pilots and airmen has been 
established in the Dominions. 
Aircraft 

On another page we discuss the role which our 
Air Force has played in the war, and we note with 
the »deepest satisfaction that our aircraft have, 
so far, proved beyond doubt superior to those of 
Germany. That was not expected by those who 
habitually deprecate the work of their own country, 
and accept the carefully fostered self-valuation of 
Germany. But it is unquestionable. The success 
we have achieved, and great it is, is due in a measure 
which we shall not attempt to diminish by an iota 
to the skill, daring, and ingenuity of our pilots and 
gunners, but even they could not have achieved 
what they have achieved if the designers, scientists, 
and engineers of this country had not provided 
them with machines of surpassing excellence. 
So far, there is nothing in the whole war so greatly 
to the credit of our engineers as this incontestable 
superiority of British aircraft of all kinds. 


A War of Position 


There is another matter upon which we must 
touch. It is one of which the full significance 
cannot at the moment be grasped. When the 
war opened it was expected, by the lay observer 
at least, that at the front it would bear some 
resemblance to the Four Years’ War. The 
weapons which proved effective in that war were 
supplied to all armies in vast numbers. But after 
the intentional thrust of France into Germany’s 
territory and her withdrawal when no further help 
could be given thereby to stricken Poland, the 
war on land has become one of position, a war in 
which two vast impregnable fortresses face each 
other. As long as this condition obtains the 
mobile weapons held by Germany and the Allies 
are so much useless lumber. The tanks, the 
trench mortars, the anti-tank guns are impotent. 
Neither side can attack the other. That has 
brought in a new type of war which will have 
enormous repercussions in the future; will the 
peace of Europe be made secure by impregnable 
frontiers ? It remains to be seen whether either 
side can find a means of piercing or turning the 
defences of the other. If that happens the mass 
of material which was accumulated for invasion 
and for counter-operations will come into its own. 
But till then the vast accumulation of tanks, of 
vehicles of all kinds, of mobile artillery must 
remain idle behind the walls of virtual fortresses 
which neither side can reduce or scale. 


The War at Sea 


From this summary of the conditions at the end 
of the first four months of the war, the curious fact 
will be observed that the two things which were 
expected to characterise the conflict, namely, the 
bombing of towns and the warfare of mechanised 
armies on which millions of pounds have been 
poured out by all powers have not materialised. 

But if the war on land has taken a direction 
never anticipated, the war at sea has followed a 
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normal and expected course. On Germany’s side 
it has been absolutely ruthless. After a few 
weeks she declared her intention to sink enemy 
and neutral vessels alike, with the hope of dislo- 
cating the sea-borne traffic of Great Britain. 
Thousands of tons of shipping have been sunk by 
raider, submarine, and mine, but despite danger 
and loss, belligerent and neutral powers alike 
have continued to send their ships to sea. The 
menace of the U-boat has been tackled; on an 
average two boats a week are sunk by seaplanes or 
surface vessels, one of the great raiders, the pocket 
battleship, Germany’s pride, the “ Admiral Graf 
Spee” rests on the sea bottom outside Monte 
Video, the sowing of mines by aircraft has been 
countered by a watch and ward kept by our air 
forces over the base at Sylt, and the Frisian islands, 
and means have been found for destroying the 
magnetic mine which for a week or two exacted a 
heavy toll of vessels in shallow waters. These 
facts show that no devices of the enemy can prevail 
for long against the ingenuity and wisdom of our 
scientists, the inventiveness of our engineers and 
shipbuilders, and the resolution and courage of our 
people. We look with confidence to the future. 
Whatever trials, sorrows, anxieties, and disappoint- 
ments it may have in store for us, the results 
achieved in the first four months of the war inspire 
us with the assured belief that there is nothing 
which Germany can do by ruthlessness or devilish 
ingenuity but will be countered by the inventions 
of the Allies, by their resolution to bring the war 
to the desired end, and by their conviction of the 
sacredness of the cause in which they took up arms. 
Pinned down to inaction on land, Germany is 
attacking us on the element which we understand 
best in the vain hope of starving us into impotence. 

Her ineffective bolt is nearly shot. She has 
descended to the lowest and last of her efforts— 
the bombing and shooting of defenceless fisherfolk. 
Nothing more remains. The toll she has made 
on our shipping, large as it may be in fact, is but 
small in percentage. The overseas trade of Great 
Britain attained to a peace time level in October 
and November; there is as yet no rationing of 
food supplies and but little in immediate prospect ; 
the first contingents of the Canadian, Indian, and 
Australian forces have been transported safely to 
our shores ; the carriage of men and materials goes 
on daily and nightly without interruption across 
the Channel. Thus in no respect has Germany’s 
campaign gained her anything and four months 
that were vital to her have passed. It is generally 
agreed that her only hope lay in a short war ; that 
hope has been destroyed. She must either, now, 
face the long war for which the Allies have laid 
their plans or find some means of escaping with 
what little honour remains to her from a dire 


position. 
Iron and Steel 


The year 1939 opened with moderate activity 
on the iron and steel markets. Quotations were 
advanced on January Ist, but as notice of it had 
been given some weeks previously the rise 
occasioned no surprise ; it was understood that 
the new prices would remain in force until the 
end of October. Government orders in connection 
with the defence programme kept works employed, 
but apart from this class of business, trading 
was quiet until March. In that month events on 
the Continent led to an acceleration of the re- 
armament and A.R.P. programmes; yet, even 
then, the large steelworks were not employed 
up to capacity. Export business in both British 
and Continental steel was lethargic, and buyers 
in practically all overseas markets continued to 
buy from hand to mouth. Then a rapid change 
occurred. The speeding up of Government work 
brought into the market consumers requiring 
material for commercial purposes who feared to 
delay their orders. At the same time shipbuilding 
revived as a result of the Government subsidy, 
and the announcement of the formation of the 
Ministry of Supply further stimulated demand in 
all directions. By May, a shortage of material 
had developed in some departments, noticeably 
in semi-finished steel and scrap, and overseas help 
was sought. Inquiries were made by the British 
Iron and Steel Corporation, the buying organisation 





of the British steel industry, in the United States 
and in Canada ; but the latter country was already 
operating at 90 per cent. of capacity and was 
unable to meet the British requirements. This 
situation led to a development of considerable 
interest, and a contract was given to Australian 
works for 30,000 tons of Australian sheet bars, 
this being the first time that steel of this description 
had been imported into Great Britain. In June, 
large purchases of scrap were made in the United 
States and provoked a controversy with the scrap 
merchants in this country, who argued that the 
British steelmakers were giving more favourable 
terms to the American than to the British sellers. 
This was denied by the British Iron and Steel 
Corporation. From mid-summer until September 
business continued to expand and on the outbreak 
of war the steel industry was working practically 
at capacity. In accordance with decisions which 
had been reached previously immediately war was 
declared the British Iron and Steel Federation 
became the Iron and Steel Control department of 
the Ministry of Supply, with Sir Andrew Duncan, 
the Independent Chairman of. the Federation, as 
Controller. An Order was published, taking 
effect from September Ist, making the prices then 
current which had been in operation since January 
Ist the fixed quotations for the home market 
and laying down heavy penalties on buyers and 
sellers who infringed the Order. At the same 
time a licensing system was instituted. <A further 
Order was issued on September 22nd making 
certain alterations in the regulations. There 
was also issued, on September 22nd, an Order 
controlling iron and steel scrap and fixing prices 
which were not dissimilar to those already in force. 
The fourth Iron and Steel Control Order made its 
appearance on October 31st, and advanced the 
prices of most iron and steel materials by varying 
amounts ranging from 9s. in the case of pig iron 
to 27s. 6d. for sheets. It was followed on November 
14th by an Order dealing with scrap which adjusted 
some of the prices established by the former Order 
and granted merchants a 24 per cent. commission. 

The export trade even before the war was carried 
on with difficulty owing to the heavy home demand 
and the position became worse after the opening 
of hostilities. Towards the end of November 
it was decided to allocate a certain amount of the 
steel production for export. A moderate advance 
of £1 2s. 6d. was made in export prices, but it 
was understood that orders would only be accepted 
for approved specifications and destinations. 
Another Order taking effect from December 5th 
removed the import duties on all the principal 
descriptions of iron and steel, and shortly after- 
wards these materials were placed on the list of 
goods requiring import licences. 


Labour and Output 


A fact which caused great surprise during the 
last quarter of 1939 was that, despite the enormous 
increase of production of war and commercial 
materials of all kinds and the call to the Forces, 
the number of the registered unemployed remained 
in the neighbourhood of one and a half million 
persons. No complete explanation of that pheno- 
menon is available, but there seems to be little 
doubt that, in part at least, it is due to the re- 
strictions of Trades Unions. The Unions, in 
defence of their position, are making the employ- 
ment of dilutees difficult, and in cases are insisting 
that the same wages shall be paid to them as to 
trained persons. Their object is, of course, to 
prevent the lowering of the standard of wages, 
and to ensure that every trade unionist shall be 
employed before a single dilutee is engaged. 
Much depends upon the attitude of local com- 
mittees. In some districts the difficulties en- 
countered are small; in others they are considerable. 
There are parts of the country in which two and 
sometimes three shifts are worked regularly, and 
others in which even overtime is not welcomed. 
In the very early days of the war, Labour promised 
that the Government might count on its whole- 
hearted support, and there is not the slightest 
reason to suppose that such labour difficulties as 
exist are due to an unwilling spirit. It would 
seem rather that a lack of vision and of inspira- 





tion is to blame. With a little greater co- 


ordination, perhaps a little more centralisation of 
authority, many of the relatively trifling obstruc- 
tions could, we think, be removed. In most cases 
they seem to be local rather than national, and 
in some instances may be found in one works 
and not in another across the way. We see in 
this a lack of understanding rather than wilful 
obstruction, and have no doubt that such difti- 
culties as exist will be overcome, and that there 
will be no obstacle to the employment of as many 
persons as the works can accommodate. 

That brings us to another very important point. 
When a country, such as this, is laid out for a 
volume of manufactures which is fairly balanced 
against the trade, it is equipped with the machiner) 
and plant necessary for the anticipated production 
at the statutory number of working hours per week. 
As long as those hours are retained the output 
cannot be materially increased, but manifestly it 
is quite possible to increase it considerably by 
working two or even three shifts. So far that 
plan, at least as far as three shifts are concerned, 
has not been widely adopted and there exists, 
therefore, ready to hand a means of augmenting 
output without the purchase of new machinery 
and the finding of accommodation for it. That 
augmentation would lie probably between 30 per 
cent. and 50 per cent, and would, of course, 
mean the employment of dilutees. Besides the 
advantage of increased output of munitions it would 
reduce the necessity for importing simple machines 
in large numbers, and would relieve the pressure on 
transport. Moreover, in the case of machine 
tool firms, it would enable more machines to be 
made and, in that way, too, diminish the need 
for importation. 

This aspect of war production has not escaped 
the attention of the “‘ competent authorities ”’ 
and the setting up of District Organisation Com- 
mittees is an earnest of their desire to see some- 
thing done. There is, however, we regret to 
find, little faith in the Committees and action of a 
more determined kind may have to be taken by 
the Home Office itself. We believe Labour would 
welcome definite instructions, and that it would 
respect its promise to do everything in its power 
for the successful prosecution of the war. As far as 
the ability of dilutees to do the relative simple 
work of munition production is concerned there 
can be no doubt. The experience of the Four Years’ 
War is still fresh in the minds of many. What 
was done then could be done even more readily 
now, and unless the war collapses it will have to 
be done. Well over a quarter of a million of the 
now unemployed could be absorbed rapidly, par- 
ticularly if courses of intensive training were 
started at once. 


Export Trade 

We have already mentioned the satisfactory 
returns for the export trade of Great Britain in 
the months of October and November. At 
frequent intervals Ministers of the Crown and 
other authorities have spoken of the essential 
nature of our overseas trade. They have pointed 
out that without it we cannot meet the enormous 
cost of the war and that if we lose our contact 
with foreign markets we may never regain it. 
They have also reminded us that Germany’s 
distress, which she has brought upon herself, 
gives us an opportunity to secure markets which 
hitherto have been hers. But, despite these 
arguments, there is a tendency in some important 
quarters to demand that the country shall be 
organised for war and for war only and alone. 
Those who hold this view regard every effort to 
maintain trade as misplaced. Insisting that 
everything should be devoted to the direct prose- 
cution of hostilities, they refuse to look to the 
future and are indifferent to the fate of industries 
on which the economic strength of this country 
depends. To this contention THE ENGINEER as 
an organ of a group of industries of unexcelled 
importance cannot subscribe. The ‘“ Economic 
War ” is an essential and very effective element of 
our campaign against Germany. To destroy 
our own commerce would be to turn against our- 
selves the same weapon. On the other hand, this 
country can in no way demonstrate more clearly 
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by carrying on successfully a war of the first 
magnitude whilst at the same time pursuing 
trade and commerce with lands beyond the sea 
and within its own borders by virtue of which it 
exists. It is agreed that the war must come first, 
that nothing whatever must be done to arrest or 
diminish the supplies of materials to our fighting 
forces, that industry must not set up obstacles to 
the calling up of men not already engaged on war 
work. Moreover, there may come upon us such 
an emergency as will demand the sacrifice of 
every industry save those essential to life. But 
let us, for as long as we can, carry on our normal 
overseas trade as far as circumstances permit, 
making the provision of munitions of war an 
addition to it, not a substitution for it. The decline 
in several home industries is inevitable; the 
circumstances have cut off the demand. Many 
factories are devoting the energy and equipment 
which were required to satisfy the home trade 
to the manufacture of munitions and materials of 
war. But there remains that part of these factories 
that catered for foreign markets. Our plea is that 
that part should not be sacrificed, that, indeed, 
it should be encouraged, until no alternative 
remains. This must be done or we must face a 
national debt from which we shall never release 
ourselves, suffer the loss of markets for which 
we have fought, and see potential markets slip 
through our fingers. 


The Press 


We have endeavoured in this survey to touch 
upon only a few of the broader issues which 
were raised in the first four months of the war, 
and we find ourselves approaching the limit of 
our space. We should like to have said 
something about the numerous controls that 
have been set up, more about the wonderful 
work of the Navy and the Air Force and to 
have spoken of the hopeful position in whihc 
the Allies find themselves. In all these things 
engineers have played a part of tremendous 
magnitude to which homage should be paid. 
But did we wish to speak of these matters more 
fully than we have done on other pages of this 
number we should find ourselves barred by 
regulations which prohibit the publication of 
information which may be regarded as in any way 
serviceable to the enemy. At no time in its 
existence has the Press, and particularly the 
technical and scientific Press, worked under 
more difficult conditions. Never before has it 
felt the icy hand of a Censor bearing heavily 
upon it. It has kept constantly before it 
as its primary duty the circulation and dis- 
semination of science and technology, has paid 
no attention to international frontiers, and has 
prided itself upon its ability to help the world as a 
whole to progress towards better conditions. 
Under war conditions it finds itself hampered at 
every turn in the prosecution of the very objects 
for which and by which it lives. Yet even if we 
are of opinion that the Press Censor takes an 
unnecessarily punctilious view of what may, 
and what may not be valuable to the enemy we 
have no quarrel with him or his office. We wish 
to say here that our association with the Censorship 
has been consistently friendly and cordial and that 
we have invariably found it sympathetic, attentive, 
and expeditious. At the same time, we venture 
to think that those who are responsible for the 
Defence of the Realm are carrying the principle 
too far, and that whilst they may be, occasionally, 
withholding from Germany scientific and technical 
knowledge that would be useful to her they are 
running perilously close to damaging the trades 
and professions of their own country. If, for- 
tunately the war is short, not much harm will be 
done thereby, but if it be prolonged, the world 
will be set back by arresting the circulation of 
knowledge valuable in science, technology, and 
industry, through the medium of the Press. 


Conclusion 


We must end here; paper must be conserved, 
and we dare not encroach upon supplies. Yet we 
do so with regret, for much remains to be said, 
and there were some events in the earlier months 
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comment. With regard to some of them it may 
be said that if they were ‘subjective ” like the 
“Square Deal for the Railways ” they have been 
swamped by the war, and that if they were 
“ objective ” they are dealt with, within Censorship 
restrictions, on other pages of this issue. 

The New Year opens hopefully rather than 
otherwise. In no direction has the position of 
Germany improved. Her attempt to destroy all 
sea commerce is being gradually overcome, her 
navy has suffered losses from which it cannot hope 
to recover, her dreaded air arm has proved far 
less terrible than many expected, and at the 
moment her forces on land are immobilised. 
She has gained nothing anywhere, and all the time, 
for four months, her supply of essential 
materials—notably of oils and manganese— 
has continued to diminish. The Economic War is 
maintaining a ceaseless pressure from which her 
frantic efforts have brought no release. We know 
not what reserve of strength remains to her, nor 
whether she is in fact undermined by internal 
troubles and privations. It may be that in the 
spring she will attempt a new offensive, that she 
will endeavour to wage the “total” war which 
she has declared. But as the strength of the Allies 
augments day by day whilst hers almost certainly 
diminishes we may look forward to the issue, 
whatever trials it may inflict upon us, with 
confidence. 








Obituary 





WILLIAM BARTON WORTHINGTON 


Tue death took place on Friday, December 29th, 
at his home, Highfield, Bushey Heath, Middlesex, 
of Mr. William Barton Worthington, who, from 
1905 until his retirement in 1917, was Engineer-in- 
Chief of the Midland Railway Company, On his 
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retirement Mr. Worthington practiced as a con- 
sulting civil engineer in London, and in 1921-22 
was President of the Institution of Civil Engineers. 
W. B. Worthington came of an engineering 
family, and was the son of the late Samuel Barton 
Worthington, M.Inst.C.E., who had been a pupil 
of Joseph Locke, and was engineer to the Lanca- 
shire and Carlisle Railway. He was born at 
Lancaster in 1854, and received his education at 
a private school in that town. For the purpose of 
completing his technical studies he attended classes 
at Owens College, Manchester, and graduated as 
B.Sc. in the University of London. On leaving 
college he was articled to his father in 1873, and 
two years later he spent a year with Messrs. Blyth 
and Cunningham of Edinburgh, and was engaged 


and the reconstruction of the Joint Station at 
Carlisle. From 1876 until 1883 he was resident 
engineer on new construction work which was then 
being carried out by the London and North- 
Western Railway Company. The work was in 


on work connected with the Caledonian Railway, | Argus 


of the Exchange Station at Manchester and the 
widening of the company‘s line on the Liverpool 
and Manchester Railway from Chat Moss to 
Manchester. In 1883 he was appointed to the 
staff of the London and North-Western Railway 
as assistant to his father, who was then engineer 
of the Northern Division, and in 1886 succeeded 
his father as District and Divisional Engineer, a 
@ position which he held until 1890, when he was 
appointed Assistant Engineer of the Lancashire and 
Yorkshire Railway Company. He remained with 
that company for fifteen years, becoming its chief 
engineer in 1897. In that year Mr. Worthington 
accepted the post of Engineer-in-Chief of the 
Midland Railway Company, and held that office 
with distinction until his retirement in 1917. In 
the same year he was elected President of the 
Institution of Civil Engineers, but owing to illness 
was prevented from taking office. In 1923 the 
University of Manchester recognised his services to 
civil engineering by conferring upon him the 
degree of D.Sc. He was a member of the Smea- 
tonian Society and of the Institution of Mechanical 
Engineers. 


HARRY JOHN FEREDAY 


BripGe engineers in all parts of the world will 
learn with deep regret that Mr. Harry J. Fereday, 
who until March, 1937, was a partner in the firm 
of Rendel, Palmer and Tritton, consulting civil 
engineers of Westminster, died on December 20th, 
1939, at Epsom at the age of 76. Harry John 
Fereday, the son of the late John William Fereday, 
was born at Wednesbury on December 26th, 1862, 
and was educated at Wolverhampton Grammar 
School, Finsbury, and the South-West London 
Technical Colleges. In 1880 he became a pupil at 
the Patent Shaft & Axletree Company, under the 
late Robert Braithwaite, later becoming assistant 
manager in the company’s Old Park Bridge Yard. 
It is interesting to record that, whilst serving his 
pupilage, Mr. Fereday assisted in the manufacture 
of the first all-steel bridge sent to India—the 
Dufferin Bridge over the River Ganges. In 1892 
he left the Patent Shaft Company in order to 
become assistant engineer under the late Arnold 
Hills in the bridge yard of the Thames Ironworks. 
Four years later, after a brief period as assistant 
engineer with Crompton and Co., Ltd., Mr. Fereday 
joined the late Sir Alexander M. Rendel, K.C.L.E., 
then senior partner of Sir Alexander M. Rendel 
and Son (now Rendel, Palmer and Tritton), and 
continued in the service of the firm, first as a 
member of staff and from 1929 as partner, until his 
retirement in 1937. During the greater part of 
this period he was in charge of the firm’s steel 
bridge department and was largely responsible for 
the design and supervision of hundreds of bridges 
dealt with by the firm in India and various parts 
of the world. Some of the more important of 
these were :— 

The Khusalgarh Cantilever Bridge over the 
Indus ; the Hardinge Bridge over the Ganges ; 
the Attock Bridge over the Indus; the 
Willingdon Bridge over the Hooghly; the 
Lower Zambesi Bridge (the longest bridge in 
the world); the Chelsea Bridge over the 
Thames ; and the New Howrah Bridge over 
the Hooghly, which is the longest cantilever 
road bridge in the world. 

In 1917 Mr. Fereday designed and patented an 

optical stress recorder, known as the Fereday- 

Palmer Stress Recorder, which has been used 

extensively for recording stresses in steel structures 

under working conditions. 

He was a member of the Institution of Civil 

Engineers and joint author of papers read before 

the Institution on “ The Demolition of Waterloo 

Bridge,” and “The Reconstruction of Chelsea 

Bridge.” Mr. Fereday will be remembered by 

bridge engineers all over the world, not only for 

his outstanding technical .ability but also for his 
charming and modest personality. 
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Shipbuilding and Marine Engineering 
in 1939 


; No. I 


S we write this review, the shipbuilding and 
marine engineering industry of our country 
is operating smoothly and efficiently on full war- 
time production, after a year of changing fortune, 
which happily was the best preparation for the 
tasks it has to face. The industry, it may con- 
fidently be said, is now in a position to meet the 
increasing demands which it will be called upon 
to share. It is certain that the effort which is 
now being made will build up the Royal Navy 
and the British mercantile marine to their full 
strength, and will attract more orders from the 
shipowners of other countries. 

Last year there was a strong feeling that the 
time had come when the Government should take 
some action to co-ordinate British shipping and 
shipbuilding policy. As early as January a state 
had been reached which showed the serious 
position in our shipyards. Apart from many 
important naval orders, already under construc- 


Sete, 


which grants could be made to shipowners who 
placed orders for cargo and tramp liners with 
United Kingdom shipowners during the next few 
months. Parliament was to be asked for a sum of 
£10,000,000 for loans to shipowners to be made 
over a period of two years on favourable terms, for 
the purpose of building in Great Britain tramp 
ships and cargo liners other than refrigerated 
vessels, passenger liners, and ships engaged in the 
coasting trades. Finally a sum of £2,000,000 was 
made available for the purchase of suitable vessels, 
on the United Kingdom Register, which though 
still capable of service would otherwise be sold to 
foreign owners or for breaking up. These vessels 
being retained on a care and maintenance basis 
ready for any emergency. Owners who had 
refrained from placing orders before the announce- 
ment of the Government’s plans quickly responded 





to the lead which was given, and it is estimated 
that orders for ships totalling over 300,000 gross 
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30,000 S.H.P. TWIN SCREW TURBINE SET FOR R.M.S. ANDES 


tion, there was scarcely more than 300,000 tons 
of merchant tonnage on the berths when the year 
began, and during the first quarter, only something 
over 60,000 tons was begun. During January a 
report on British shipping was prepared by the 
Joint Shipping Policy Committee of the Chamber 
of Shipping and the Liverpool Steamship Owners’ 
Association, and was submitted to the Govern- 
ment. In receiving the deputation of shipowners 
which presented this report, Mr. Oliver Stanley, 
the President of the Board of Trade, acknowledged 
the extensive work which had been done in 
preparing the report, and renewed his assurance 
that he would give full consideration to the 
industry’s inquiry, and the report, in the know- 
ledge of the importance of the industry and the 
need for the prompt consideration of the problems 
which confronted it. The Government’s decision 
to come to the aid of the industry was not long 
delayed, and speaking in the House of Commons 
on Tuesday, March 28th, the President of the 
Board of Trade outlined the proposals of the 
Government with regard to State aid for shipping. 
These proposals, he announced, would include the 
provision of a sum of £2,750,000 a year for a period 
of five years, to be paid by way of subsidy for 
tramp shipping, including vessels in the deep sea 
and near trades, but not the coasting trade. With 
regard to liners, the Government announced the 
appointment of an advisory committee for an 
experimental period of two years, in order to 
advise it in the matter of requests from liner 
companies whose services were endangered by 
foreign competition. 

A sum of £500,000 a year was allocated, from 





tons were pending at the time of the Board of 
Trade announcement. About a month later it 
was stated that the preliminary negotiations for 
the construction of close upon 200 ships, aggre- 
gating about 850,000 gross tons of tramp tonnage, 
had been received by the Board of Trade. It was 
further proposed by the Government that the 
grants in respect of coal burning tonnage should 
be slightly higher than those for oil-burning ships, 
rates of lls. per gross ton per year for tramp 
ships with coal-fired boilers, and 10s. for oil 
burners, and 16s. 6d. for coal-burning liners, and 
15s. for oil burners being decided upon. The 
1939 Naval Programme added greatly to the 
number of ships placed with British shipyards, 
and early in July it was made known that naval 
vessels totalling over 690,000 tons, representing a 
value of about £150,000,000, were to be placed 
with the shipyards, in addition to ships of about 
22,000 tons to be built in the Royal Dockyards. 
Towards the end of July further additions to the 
1939 Programme were announced, including many 
smaller ships for mine-sweeping services, while 
early in August further orders for 52 more small 
naval ships were placed. These orders, along with 
private orders for ships from railway companies 
and other shipowning firms, were added to the ships 
already contracted for. The position at the middle 
of the year was such that the shipbuilding industry 
was well in its stride, so that when war was 
declared, it was given a flying start towards a war- 
time production. There had been direct negotiation 
with the Shipbuilding Conference and the Chamber 
of Shipping on the part of the Government, and 


accurate reports received from the various branches 
of the shipping and shipbuilding industry, had 
laid down a sure basis for the future programmes 
of war construction. Many of the shipyards were 
already engaged in the turning out of economy 
ships specially suited to war conditions, and there 
were few empty berths. 

Some reference should be made. to the wise 
scheme of rationalisation and the reduction of 
redundant berths which has been carried out by 
National Shipbuilders Security, Ltd., since 1930. 
Quite early in the year it was announced by the 
War Office that it had been decided to take over 
certain remaining shipyard berths and to establish 
a Royal Ordnance Factory. Few other changes 
in the yards were made during the year under 
review, and the official answers given to questions 
in the House of Commons, regarding the possible 
re-opening of the shipyard sites at Jarrow and at 
Caird’s yard, Greenock, revealed that it was not 
possible to establish those yards, even should such 
a course have been shown desirable, because there 
was neither machinery available to equip them 
nor the men to work in them. The whole object of 
National Shipbuilders’ Security, Ltd., has been to 
make shipbuilding establishments more efficient, to 
concentrate the industry, and by keeping a careful 
watch on its growth to avoid if possible unwise 








the thoroughness of the preparatory work, and the 





extensions which would undoubtedly bring with 
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them the difficult problems of redundant yards 
which the industry had to face in the hard years 
following the last war. 


Costs and Wages 


The costs of building and repairing ships have 
risen considerably alongside the general rise in 
steel plate and other metal prices and the increase 
in the cost of labour. The high cost of ship- 
building was given as the reason for the further 
postponement of the much needed large modern 
liners, to meet foreign competition in the Pacific- 
Australian Trade. In the course of the summer a 
claim was made by the shipyard unions for an 
increase in wages commensurate with the im- 
proved prospects which, in the view of the unions, 
were being enjoyed by the industry. At the end 
of September a joint conference of the Ship- 
building Employers’ Federation and the Con- 
federation of Shipbuilding and Engineering Unions 
agreed to an increase in the wages of shipyard 
workers. The bonus of 8s. which was awarded 
by the 1936-1938 agreements, was increased to 
10s., and the corresponding advance made to 
piece-workers of 16 per cent. was increased to 
18 per cent., these advances also applying to junior 
male employees. Throughout the year the 
relations between the Government, the employers, 
and the unions were friendly and _ helpful, 
especially in meeting the inevitable difficulties 
which face an industry, largely carried on in 
the open air, and now subject to blackout con- 
ditions with all the resulting inconveniences as 
regards hours of working in daylight for the 
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different districts and the various trades 
represented. 


The Ministry of Shipping 

In the early months of the year many voices 
were heard demanding a Ministry of Shipping to 
look after the interests of the British Mercantile 
Marine. In September the Prime Minister an- 
nounced that the Government intended to establish 
a Ministry of Shipping at an early date, and on 
October 14th it was officially announced that 
Sir John Gilmour, a former Secretary for Scotland, 
and Home Secretary 1932-1935, had been ap- 
pointed Minister of Shipping. The appointments 
made by Sir John have drawn men of wide 
experience to the service of the Ministry, among 
whom may be mentioned Sir F, Vernon Thomson 
of the Union Castle and King Lines, who is acting 
as Principal Shipping Adviser and Controller of 
Commercial Shipping, Sir Cyril Hurcomb as 
Director-General, and Sir Julian Foley of the 
Mercantile Marine Department of the Board of 
Trade as Secretary. Other technical appointments 
included those of Sir Amos Ayre, the Chairman 
of the Shipbuilding Conference, as Director of 
Shipbuilding and Repairs, and Mr. Allan Stevenson, 
of David Rowan and Co., Ltd., as Assistant 
Director for Marine Engineering in the Ship- 
building and Repairs Department of the Ministry. 


Design Trends and Some New Developments 


General hull and machinery construction followed 
closely the course indicated in our last annual 
review, and the use of high fatigue-limit and other 
special steels including steel castings was extended, 
both for hull and machinery construction. The 
programme of welding research laid down by the 
Institute of Welding was continued, and there 
was a noticeable increase in the number of fabri- 
cated parts used in ship construction. This 
tendency was particularly evident in the new C2 
cargo liners which were completed in American 
shipyards. The first ships of that programme 
visited our shores during the past year. Light alloys 
came in for an increasing share of attention, and a 
useful survey of this field of development was 
made by Mr. W. C. Devereux and Dr. E. V. Telfer 
in a paper on “ Light Alloy Ship Construction,” 
which was read before the Institution of Naval 
Architects and was reprinted in our issue of April 
14th. Shortly before the close of the year 
particulars were given of the Norwegian motor- 
ship “ Fernplant,” which was built and engined 
by Burmeister and Wain of Copenhagen, and in 
which all the deck houses, the captain’s room, and 
the chart room, are made of sea-resisting aluminium 
alloy with cast aluminium window frames and side 
lights. This practice points to greater weight 
reduction in ship superstructures. Another de- 
parture from accepted marine practice was the 
novel type of stern, giving better access to the 
rudder post, which was introduced by Gétav- 
erken of Gothenburg, Sweden, -and was incor- 
porated in the tanker “ Nike.” The same firm 
broke new ground in the development of a pneu- 
matic system of ship propulsion, which was 
described in a paper read by Dr. H. S. Hammar 
and Mr. E. Johansson before the Institute of 
Marine Engineers, and summarised in our issue of 
May 12th. In main propelling machinery the 
new geared steam turbine designed by Mr. James 
Macleod of the Macleod Steam Turbine Company, 
Ltd., of Glasgow, is worthy of mention. Mr. 
Macleod was, we may recall, associated with the 
late Sir Hugh Reid in pioneer work connected with 
the steam turbine locomotive. His new marine 
turbine, which has a designed output of 2500 S.H.P. 
and was built to Admiralty and British Corporation 
requirements by Bellis and Morcom, Ltd., of 
Birmingham, is illustrated herewith, and a full 
description of it will be found in our pages of 
August 4th. Under full load test conditions at 
the makers’ works, a steam consumption of 8-4 lb. 
per hour was obtained. The unit is small and 
compact in design, and only weighs about 28 tons. 
The turbines run at a high speed, the H.P. and 
I.P. running at 10,000 r.p.m. and the two L.P. 
turbines at 8750 r.p.m., the speed of the propeller 
shaft being 100 r.p.m. The sea tests of this new 
turbine will be awaited with interest. 

On the boiler side there were new designs, among 
which we may mention the large Babcock-Johnson 
water tube boilers installed in the Royal Mail 
liner ‘‘ Andes” and the high efficiency Foster- 
Wheeler “D”’ type boilers of the United States 
cargo liner “Challenge.” Oil burning was con- 
siderably improved during the year, and it can 
now be claimed that with a properly designed 





made oil burner, properly applied, the heaviest 
fuels can be economically burnt, without the 
emission of grit or oil globules. Stoker firing on 
coal fired ships progressed during the year, and the 
new Southern Railway cross-channel steamer 
“Invicta,” which was recently launched on the 
Clyde, will have the largest marine Taylor stokers 
yet fitted to Yarrow coal-fired water-tube boilers. 

Much work was done by the propeller makers on 
the elimination of noise, and an interesting analysis 
of the causes of the singing propeller was given in 
a paper presented by Dr. Shannon and Dr. Arnold 
before the Institution of Engineers and Ship- 
builders in Scotland and published in our issue of 
February 17th. The Voith-Schneider system of 
propulsion was successfully applied to many ships 
both in this country and abroad, and was described 
in a paper before the British Association by 
Captain Goldsworthy. A new impetus was given 
to jet-propulsion by the Gill installation in the 
motor lifeboat “‘ Kate Greatorex ”’ for Minehead, 
which we fully described in our pages of November 
3rd. The importance of these developments lies not 
alone in their immediate application to smaller and 
medium sized vessels, but also in the possibility of 
using these propelling devices as an auxiliary means 
of manceuvering large screw propelled vessels in 
berthing operations. 

International visits were made during the year, 
and included a meeting in Hamburg, Kiel, and 
Berlin, arranged by the Friends of the Hamburg 
Tank, and a late summer visit to Brussels 
by the Belgian shipbuilders and naval architects. 
The visits of the leading scientific institutions to 
the World’s Fair at New York in September had, 
it was deeply regretted, to be cancelled on account 


auxiliary machinery has now been completed on 
board. The propelling machinery will be larger 
than that of the ‘‘ Queen Mary ” with an output 
of 180,000 S.H.P. and comprises four sets of 
Parsons reaction single-reduction geared turbines 
taking steam from twelve Yarrow boilers arranged 
in four boiler rooms. These boilers have a de- 
signed working pressure of 425 lb. per square inch 
with a final steam temperature of 750 deg. Fah. 
The “ Mauretania,” which was completed by 
Cammell Laird and Co., Ltd., at Birkenhead, and 
sailed on her maiden voyage from Liverpool on 
June 17th, has proved a successful and popular 
ship in the company’s North-Atlantic service. 
Her hull design and construction was described 
and a full description of her main and auxiliary 
propelling machinery was given in our issues of 
June 16th to July 7th, and a photograph of the 
ship is reproduced in one of to-day’s Special 
Supplements. She marks a new class of inter- 
mediate ship of a special type designed to carry a 
large number of people across the North Atlantic, 
not at the highest speed but with modern equip- 
ment and comfort and at an economical price. 
She has an overall length of 772ft., an extreme 
breadth of 86ft. 6in., and a designed speed of 22} 
knots, over 234 knots being recorded on the trial trip. 
Passenger accommodation is provided for 440 first 
class, 450 tourist, and 470 third class passengers, 
which with about 780 officers and crew gives a 
ship’s complement of about 2140 persons. The 
twin-screw Parsons turbine machinery has a 
total output of about 42,000 8S.H.P. and steam is 
raised in six Yarrow type boilers arranged in two 
engine rooms, the designed working pressure 





being 425 lb. per square inch. with a final steam 
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of the international situation, but Mr. Sterry B. 
Freeman’s masterly analysis of the performance of 
different types of propelling machinery, and 
working costs, which was prepared for that 
meeting and has been published in the Journal of 
the Institution of Mechanical Engineers, entitled 
“Mechanical Problems ir: Marine Transport,” 
forms a valuable record. Mr. Freeman rightly 
emphasises the cost of speed, but a noticeable 
trend of the year, especially abroad, was the 
number of high-speed cargo ships and tankers now 
being constructed in America, Japan, Italy, and 
the Scandinavian countries. In the opinion of 
these countries the speeds of 9-10 knots now 
common to British tramp ships would seem to be 
uneconomical, and the happenings of the last few 
months have shown the superiority of 13—16-knot 
cargo ships in manceuvering against submarine 
attack and the higher convoy speed that would be 
possible were there to be more of these high-speed 
ships. This is a factor which must weigh when 
new construction is being considered. The subject 
of marine propelling machinery also formed the 
theme of the Presidential Address given by Sir 
Stephen Pigott, D.Sc., before the Glasgow Uni- 
versity Engineering Society. 


Some Large Passenger Liners of 1939 


The present regulations of the Defence of the 
Realm Act have necessarily curtailed much of the 
information usually given in our annual reviews, 
but mention may be made in brief form of some of 


have been fully described in our pages. 

Tn our last annual we gave a detailed account of 
the progress made towards the completion of the 
Cunard White Star liner ‘“ Queen Elizabeth ”’ at 
the Clydebank yard of John Brown and Oo., Ltd. 
The priority-of Government work has meant some 
slowing down of the work on this important liner, 
but we understand that much of the main and 





boiler and combustion chamber, and a scientifically 


the noteable liners of the year, many of which | larges 











temperature of 725 deg. Fah. As in the)‘,Queen 
Elizabeth,” the main electric generating”’plant is 
of the latest B.T.H. geared dynamo construction. 

Another interesting British liner of the year, 
which also finds a place in to-day’s Supplement, is 
the Union Castle motor liner “‘ Pretoria Castle.” 
This ship, which followed the “Capetown 
Castle’ and the “Durban Castle,” completes, 
along with the two fast fruit-carrying ships the 
* Richmond” and ‘“ Rowallan” Castles, also 
delivered, one of the largest’ contracts of recent 
years for the new construction and re-engining of 
ships, all of which was carried out by Harland and 
Wolff, Ltd. The “‘ Pretoria Castle” has a length 
of 594ft. overall, with a beam of 76ft. and a gross 
tonnage of 17,392. Her propelling machinery, 
which is designed for a speed of 19 knots, comprises 
a twin-screw arrangement of Harland-B. and W. 
two-stroke double-acting oil engines with a 
service output of about 16,000 S.H.P. The 
engines are ten-cylinder units, with a bore of 
620 mm. and a stroke of 1400 mm. Harland 
generating sets for main and auxiliary services 
totalling 1800 kW capacity are provided. 

In September the Royal Mail Steam Packet 
Company celebrated its Centenary, and a Centenary 
History of the Royal Mail Line was written by 
Mr. T. H. Bushell. That event coincided with the 
completion by Harland and Wolff, Ltd., of the 
new “Andes,” a twin-screw ship propelled by 

steam turbines, which incorporates the 
latest ideas in design and decoration and is the 
tin the fleet and sixteen times as large as the 
“ Teviot,” the ship which iNaugurated the original 
services of the company. The “ Andes” has a 
length of 643¢t., a breadth of 83ft. 6in., and a depth 
moulded of 43ft. Sin. With a measurement of 
25,688 gross tons she is designed for high speed 
and has a twin-screw arrangement of Parsons 
single-reduction geared turbines with a designed 
output of about 30,000 S.H.P. A view of the 
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turbine machinery in course of completion in the 
builder’s shops is reproduced herewith. The 
boiler plant, to which reference has already been 
made, is of interest as forming the first large 
installation of Babcock-Johnson water-tube boilers, 








517 first cabin passengers, and she carries officers 
and crew numbering over 385. Very large 
provision is made for the carrying of both re- 
frigerated and ordinary cargo, the refrigerating 
machinery being the latest J. and E. Hall manu- 





GDYNIA—AMERICA LINER “SOBIESKI” 


working at a pressure of 430 Ib. per square inch 
with a high degree of superheat. The total boiler 
heating surface is 33,750 square feet with 10,110 
square feet of superheating surface, the safety 
valves being designed for a blow off pressure of 
485 Ib. per square inch. The steam temperature 
corresponding to the working pressure is 750 deg. 
Fah. In their general design the boilers follow 
the standard Babcock-Johnson principle, the 
superheaters being placed in one leg with arrange- 
ments to admit of a wide range of superheat 
control during manceuvring. The superheaters 
are of the MeLeSco manufacture, and the air 
heaters of Howden-Ljungstrom design. The 
forced and induced draught fans were supplied 
by W. Howden and Co., Ltd., of Glasgow. 

The most important British motor liner of the 
year was the “Dominion Monarch,” which in 
February entered the service of the Shaw Savill 
and Albion Co., Ltd., and now forms an important 
link in the trade between the Mother Country 
and the Dominions of South Africa, Australia, and 
New Zealand. The new liner has already made 
two successful round trips. She was fully de- 
scribed and illustrated in two articles in our issues 
of February 17th and February 24th ; she is one 
of the highest powered motor vessels yet built for 
mercantile service, and the largest liner serving 
the Dominions. Her length is 682ft. with a 
moulded breadth of 84ft. 6in., and a loaded draught 
of over 34ft. She has a displacement of 36,000 
tons and a measurement of 27,155 tons. Her 
passenger accommodation makes provision for 
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facture. Her propelling machinery is the largest 
installation of Doxford engines yet installed in a 
passenger ship. There are four 5-cylinder 
Doxford opposed-piston engines, two of which were 


725 mm. and a combined stroke of 2250 mm., the 
designed service running speed being about 
125 r.p.m. The normal service rating is about 
25,000 S.H.P., but a maximum power of 32,000 
S.H.P. is available should this be required. The 
engines follow the accepted Doxford design with 
fabricated bedplates and framing, and Bibby de- 
tuners are fitted. The “ Dominion Monarch ” js 
illustrated in to-day’s Supplement. 

A particularly fine ship which we illustrate here 
with, which was also built by Swan, Hunter, and 
Wigham Richardson, Ltd., at the Neptune works, 
was the “ Sobieski,” which was supplied to the 
Gdynia-America Shipping Lines, Ltd., of Warsaw. 
Successful trials were run in June off the Tyne 
and a speed of 17 knots was attained. The vessel 
is designed for the South American trade, and is 
particularly well fitted out for 44 first-class, 
250 third-class, and about 800 emigrants in 
portable accommodation which is arranged on the 
main and the lower decks. The principal dimen- 
sions of the liner are length overall 512ft., breadth 
67ft. 3in., depth 31ft. 7in., and gross tonnage 
11,030 with a deadweight carrying capacity of 
7,200 tons. 

The entire first-class accommodation is air- 
conditioned, the air being distributed by Thermo- 
tank punkah louvres. The main propelling 
machinery was designed and supplied by the 
Greenock firm of J. G. Kincaid and Co., Ltd., 
and comprises two sets of B. and W. two-stroke 
double-acting crosshead type engines, each with 
eight cylinders of 450 mm. bore with 1200 mm. 
stroke. Each engine has a designed normal 
service power of 4350 S.H.P. at 125 r.p.m. The 
engines have rotary blowers which are driven from 
the crankshaft, and the waste heat in the exhaust 
gases is recovered in a composite exhaust boiler 





of the Clarkson thimble-tube type. The auxiliary 

















BELGIAN MOTOR LINER “BAUDOUINVILLE ” 


supplied by Swan, Hunter, and Wigham Richardson, 
Ltd., of Neptune Engine Works, and the other 
two by William Doxford and Sons, Ltd., of Sunder- 
land. Each of the five cylinders has a bore of 
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generating machinery was supplied by W. H. Allen 
Sons and Co., Ltd., of Bedford, and consists of 
three 450 kW, 220 volt oil engine-driven D.C. 
dynamo sets. 

The Nederland Steamship Company’s motor 
liner “Oranje,” which was designed for the 
company’s East Indies Service, was completed 
during the year and one of our illustrations in this 
article shows the ship on trial. She is reputed to 
be one of the highest powered and fastest motor 
vessels to go into service. She was built by the 
Netherland Shipbuilding Company of Amsterdam, 
and her machinery, which was supplied by Sulzer 
Brothers, Ltd., of Winterthur, Switzerland, formed 
the subject of an article which appeared in our issue 
of September 30th, 1938. The engines form a 
triple screw arrangement, each unit comprising a 
twelve-cylinder engine, with a cylinder bore of 
760 mm. and a stroke of 1250 mm., having a 
designed output of 12,500 S.H.P. at 145 r.p.m., 
with an overload capacity of 10 per cent. for 2 hours. 
The mean indicated pressure is about 80 lb. per 
square inch and the maximum cylinder pressure 
round about 680 Ib. The fuel consumption of the 
engines on the test-bed and at sea was remarkably 
good, and one engine on test showed 0-33 Ib, per 
B.H.P. hr. Allowing for the horse-power required 
for driving the scavenging blower, about 7 per cent. 
of the engine power, and for that absorbed by 
auxiliary pumps, the total fuel consumption, works 
out at about 0-36 lb. per B.H.P. hr. The ship has an 
overall length of 630ft. on the water-line and a beam 
of 83ft. 6in. with a loaded draught of about 28ft. 
10in. The hullconstruction and the passenger accom - 
modation, which is designed for nearly 750 persons 
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of different classes, is of a very high order. At 
trials, which were carried out over the measured 
mile off St. Abb’s Head, a maximum speed of 
26:3 knots was recorded, breaking the record for 
all liners propelled by oil engine, and giving a 
handsome margin over the contract speed of 
21 knots. 

Another ship of more than usual interest. which 
was completed in Belgium was the motor liner 
“ Baudouinville,” which was constructed by the 
Soc. Anon. John Cockerill of Hoboken, Belgium, 
for the Congo trade of the Compagnie Marine Belge. 
The ship has a measurement of 13,500 gross tons 


with an overall length of 541ft. 8in., a breadth of 
67ft. 8in., and a depth of 37ft. 4in. She is 
designed to accommodate 179 first-class, 116 
second-class, and 100 third-class passengers, with 
a ship’s complement of 252 officers and crew. 
Her propelling machinery comprises two double- 
acting two-stroke B. and W. type oil engines built 
at the Seraing works of Cockerills. They have 
an output of about 5810 S.H.P. each or nearly 9000 
total, at service speed rating, the engines running 
at 110 r.p.m. corresponding to the designed speed 
of 17 knots. 





(To be continued) 








Roads, Bridges, and Tunnels in 1939 


| fe September this country declared war on 
Germany. That fact draws a sharp division 
between the early months of the year and the last 
four. But the changes wrought by the outbreak 
of war were less startling and sudden than they 
might have been had that event occurred a year 
earlier, at the time of the September crisis of 1938. 
For the danger of war, then so narrowly averted 
and yet remaining so perilously close, influenced 
the progress of a number of works. The obvious 
and very urgent necessity to prepare for the 
possibility of war made the manufacture of 
armaments and the organisation of A.R.P. of 
over-riding importance, and during 1939, and 
particularly after the Germans had over-run 
Czecho-Slovakia in March, the pre-occupation of 
the country with such affairs became still more 
marked, and was beginning to work up towards 
the crescendo of a real war effort by the time the 
first shots were fired in Poland. As the expected 
German aerial “ blitzkrieg ” against our cities and 
ports did not materialise the transition from 
peace-time to war-like activities proceeded, not 
without dislocation and disorganisation, but never- 
theless quietly and steadily. Indeed it might be 
said that it consisted merely of the acceleration of 
a movement that had already been occurring during 
the whole of the previous twelve months. 

With the prospect of war so unpleasantly clear, 
it was the obvious duty of the Government during 
the year to keep a tight rein on all expenditure 
which had not a direct or indirect bearing on re- 
armament’ and the preparation for war. In 
consequence the carrying out of public works 
dependent on Government grants suffered. Locai 
authorities, too, found themselves saddled with 
heavy expenditure on A.R.P. works, and had less 
to spare for other schemes. Nevertheless, much 
work was in progress during the first nine months 
of the year, and though many schemes have now 
probably been abandoned “for the duration” a 
large number, particularly of those which are 
already far advanced, will be completed. 

Naturally, under the circumstances, the progress 
of theimprovement of roadscould not be accelerated. 
It proceeded during the year at that same some- 
what lackadaisical pace which in the past had 
aggravated road transport organisations who had 
been encouraged to hope for better things by the 
Government’s Five Year Plan of road develop- 
ment. This Plan was announced at a time when 
the chance of war seemed remote, and can be 
regarded now as totally moribund, although certain 
road improvement works which were well advanced 
in September have been, and will be, carried to 
completion. It has been announced by the 
Minister of Transport that a total saving of about 
£50,000,000 spread over several years will be 
realised as a result of the curtailment of road works. 
It is, however, very much to be feared that impor- 
tant improvement schemes such as that for the 
London area, put forward in the Bressey report, 
will now also have to be thrust into the back- 
ground. Work does, however, appear to be 
proceeding on some schemes which were included 
in the Bressey plan, notably on the extension of 
Cromwell Road to by-pass Hammersmith. 
Indeed, for the duration of the war, the need for 
road improvement has become less urgent. Petrol 
rationing alone greatly reduced the number of 
vehicles using the roads, and with vehicle licences 
running out at the end of the year, many of which 
probably have not been renewed, there is likely 
to be a further reduction during the present year. 
Restrictions upon liquid fuels being so strict, 
interest has been increased in the possibilities of 


producer gas and compressed coal and methane 
gas. It is probable that the present year will see 
an increasing number of heavy vehicles adapted 
to burn fuels other than petrol and fuel oil, particu- 
larly as a result of the recent relaxation of heavy 
tax burdens upon them. 

The outbreak of war put a summary end to one 
source of discussion during the year. At the end of 
1938, the Railways, dissatisfied with their financial 
position, put forward proposals for amelioration 
that became known as the “ Square Deal.” Under 
these proposals they asked for freedom to fix, 
alter, and generally adjust their freight rates in 
any way they thought fit, without having to 
apply for the permission of the Railway Rates 
Tribunal beforehand ; they wished to be able to 
withhold publication of their rates if they felt it 
desirable to do so, and to be as free in these respects 
as were their competitors. Recognising that 
objections might be raised, they suggested that 
meetings should take place between the trade 
associations and the companies at which the rates 
charged would be considered, and differences of 
opinion resolved if possible. There was also to 
be an appeal court to judge of the reasonableness 
of the rates proposed, and the ultimate aim was 
to be the co-ordination of road and rail transport. 
Though the road organisations took exception to 
some of the arguments of the railway companies, 
there was, in actual fact, not very much real 
difference of opinion and in February the two parties 
reached agreement and submitted proposals to 
the Transport Advisory Council. These agreed 
proposals required Government action by the 
promotion of a Bill in Parliament, and the Bill was 
to have been presented in the autumn. But on 
the outbreak of war, the railways were at onve 
put under the control of the Government, and the 
final settlement of road and rail difficulties will 
now have to be held over until the end of the 
war. 

As far as bridges and tunnels are concerned, 


done in this country. Projected works such as the 
Forth, Tay, Humber, and Severn bridges made 
little or no visible progress. In 1938, the Minister 
of Transport stated with firmness that no Govern- 
ment grant could be made available owing to the 
cost of re-armament. The development of inter- 
national events during 1939 did nothing that was 
likely to influence an alteration of that decision. 
These schemes may therefore probably be regarded 
as abandoned “for the duration ” in company with 
many others of lesser importance. In the cases 
of road, bridge, and tunnel works on which work 
had actually begun before hostilities broke out, it 
is difficult to collect precise information. But the 
decision as to whether the work should proceed or 
not was in many cases influenced by the availa- 
bility of supplies of steel and other materials, 
plant, and labour. Thus while the work of driving 
the Dartford—Purfleet tunnel has been indefinitely 
suspended, the reconstruction of the Menai 
suspension bridge is proceeding almost normally. 


The London Area 


As was the case a year ago, almost all the 
important bridge and tunnel work proceeding 
during the year was concentrated around the 
London area. The new Waterloo bridge which is 
being constructed by Peter Lind, Ltd., under the 
direction of Messrs. Rendel, Palmer and Tritton 
of Westminster, in conjunction with Mr. T. Peirson 
Frank, engineer to the London County Council, 
will have three central reinforced concrete spans 


there was not very much work of importance being | . 


lines of traffic. The superstructure will be 
continuous over the two shoreward spans on each 
side of the river, and will be continued as a 
cantilever to the abutments and towards the centre. 
A suspended span is to cover the central opening. 
The bridge, and the progress of its construction, 
have been mentioned several times in our pages. 
The design is interesting in several respects, and 
particularly in the fact that each pier consists of 
a wall of reinforced concrete 2ft 3in. wide and 83ft. 
long. These wall-like piers are surrounded by 
granite-faced shells of reinforced concrete 106ft. 
long by 14ft. wide, built on the same foundations. 
To build the bridge, the contractors threw a 
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BRIDGE 


timber erection gantry across the river from the 
southern shore, beginning work on finding founda- 
tions for the piers, &c., in succession from that side 
as and when the erection of the gantry made 
access to the sites possible. The state of the work 
is illustrated by a photograph reproduced in the 
Supplement. 

Another bridge across the Thames is that at 
Wandsworth. This structure replaces an older bridge 
which was demolished in 1927 to’make place for its 
successor. The new bridge is a cantilever structure 
with a central span of 300ft. and side spans of 173ft. 
It provides a width between parapets of 60ft. 





SUPPORT FOR BUTTRESS OF RICHMOND 


6in., and there is head-room of 2I1ft. above 
Trinity high water at the centre. The canti- 
lever and side girder units consist of a group 
of five lattice girders side by side at 10ft. 
centres, and two plate girders at 1l0ft. 6in. 
centres from the others. one on each side. These 
girders are carried at the piers and abutments 
on pins 8in. diameter. They support a suspended 
span 120ft. long, which is composed of seven plate 
girders at the same centres as the girders of the 
cantilevers and forms the centre of the bridge. 
The depth of the girders at the centre of the span is 
7ft. 4in. The deck of the new bridge is at a higher 
level than that of the old, with the result that the 
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designed by Mr. T. Peirson Frank, in collaboration 
with Mr. E. P. Wheeler, chief engineer and archi- 
tect to the London County Council respectively. 
We are indebted to the London County Council 
for the ‘following details regarding the erecting 
methods. The steelwork of the anchor and 
cantilever arms of the five roadway girders and 
two parapet girders has been erected. -The 
anchor arms were erected from timber staging in 
the river, and the cantilever arms were erected 
without staging by cantilevering out. Two of 
the suspended span roadway girders of 120ft. 
span were built on a barge, and when they were 
ready for lifting into position the barge was 


formed of two layers of beams Yin. and 6in. thick, 
with the lower side no more than 30in. below the 
river bed, which consists of sand and gravel 
overlying hard clay. A single row of timber 
sheet piles about 5in. thick originally surrounded 
the rafts. At a later date a second row of piles 
was driven outside those already in place, the 
intervening space being filled with concrete. 
Boulders, broken stone, and bags of concrete 
were placed outside the rings of piles. The method 
by which the widening was carried out was fully 
described in our pages some months ago. Sheet 
steel piles were driven around each pier, and the 
Joosten chemical consolidation process was applied 























RECONSTRUCTION OF MENAI SUSPENSION 


manceuvred across the river by tugs and the 
girders were lifted one at a time from the barge 
onto the bearings by two cranes which had been 
erected on the ends of the cantilever arms. The 
remaining roadway girders were erected from the 
deck formed by the first two girders. 

A few miles outside London, at Richmond, the 
old five-arched bridge across the Thames was 
under reconstruction during the year. The work 


of widening it to carry a 21ft. roadway and two 
7ft. 6in. pavements instead of a 16ft. 10in. roadway 
and pavements so narrow that there was a constant 
danger of accidents, was substantially completed 
soon after war broke out. The old bridge, erected 





BRIDGE 


to the underlying gravel and sand. Excavation 
was then started for the foundations of the new 
piers. As this excavation extended under the 
buttresses which rose to the full height of the bridge, 
those structures were supported as shown in an 
engraving on steel needles consisting of 12in. x 6in. 
x 44 Ib. beams carried on the sheet steel piles. 
The face stones of the bridge were then removed, 
and the new piers built up to springing level. 
Centering for the side spans, consisting of steel 
arch ribs, was supported by the new piers. But 
for the central span where headroom had to be 
maintained for river steamers and tugs navigatng 
the river, centering was suspended from steel 





about 1774, is of considerable historic and artistic 








girders above. The work was carried to a successful 
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estimated at £3,500,000. We are informed by the 
joint engineers for the work, Messrs. Mott, Hay, 
and Anderson, and Messrs. Coode, Wilson, Mitchell , 
and Vaughan-Lee, both of Westminster, that work 
upon the tunnel has been stopped. At the time 
when the decision was taken, the pilot tunnel and 
shield chambers at each end had been completed 
for some time, and two of the main shields hac 
been delivered and erected. The chalk over the 
upper half of the pilot tunnel had been treate:! 

















TEMPORARY CABLES AND OLD CHAINS OF 
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MENAI 


with cement grout by the Francois Cementation 
Company, Ltd., in readiness for the driving of the 
main tunnel through the treated ground. Tenders 
for the main contract had been called for, and the 
lowest received was that from Charles Brand and 
Sons, Ltd. the contractor who was responsible for 
driving the pilot tunnel and preparing the other 
preparatory work. 

The only remaining work of any importance in 
this country not yet mentioned is the recon- 














value and has not been destroyed. The stones 
forming the upstream facing were removed, the 
extra width added, and the stones replaced, when 
not too worn or weathered for further service, 
in positions corresponding to those which they 
originally occupied. On investigation before the 
work was begun it was found that the bridge had 
the unsatisfactory foundations usually provided 
for bridges about the date at which it was built. A 
drawing reproduced on page 21 shows how shallow 
they were. The piers were built on timber rafts 








ARCHITECT’S IMPRESSION OF NEW NEUILLY BRIDGE, PARIS 


completion by the contractors, the Cleveland 
Bridge and Engineering Company, Ltd. Sir 
Harley H. Dalrymple Hay of Westminster was 
the consulting engineer under whose direction the 
whole of the work was planned and carried out. 
The only other important work in the London 
area that still remains to be mentioned is the 
Dartford-Purfleet tunnel. This tunnel when 
finished will be 28ft. in diameter, and will contain a 
carriageway 20ft. wide. It will be about 1 mile in 
length from portal to portal, and its total cost is 








struction of the Menai suspension bridge. 
work was begun in June, 1938. The bridge, 
which was built by Telford, forms the only link 








This 


by road between the mainland and the island of 


Anglesey, and in consequence the reconstruction 
has to be carried out without any serious inter- 
ruption to traffic. 
supported on temporary horsehead girders placed 
on top of the main piers, were first erected on the 
outsides of the bridge, new anchorages being 
provided for the back ties. 


Temporary wire rope cables, 


Suspenders were 
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then attached and the deck load, previously carried 
by the old outer chains, transferred to these 
temporary cables, the old outer chains being 
subsequently removed. The new deck of the 
bridge will be carried by two sets of high-tensile 
steel link chains instead of the four sets of wrought- 
iron link chains in the old bridge. The erection 
of these new chains has now been completed. 
Subsequent operations will consist of building the 
new deck in a position below the existing deck, 
removing the existing deck and centre chains, 
raising the new deck to its final level and com- 
pleting the stiffening trusses and cantilevered 
footways. 





At the outbreak of war practically all of the | 
3000 tons of steel required in the reconstruction had | 
been manufactured, and in consequence it was | 
decided to carry on with the work. Steady | 
progress has since been maintained, and it is| 
anticipated that the reconstruction will be com- | 
pleted in December, 1940. Although very little 
altered in appearance, the reconstructed bridge 
will afford a much-needed improvement for both | 
vehicular and pedestrian traffic. The work is| 
being carried out under the supervision of Sir | 
Alexander Gibb and Partners, acting on behalf of 
the Ministry of Transport. The contractors are | 
Dorman Long and Co., Ltd., Middlesbrough. | 
Two engravings are reproduced to illustrate the 
work. 


Europe 


An interesting bridge is under construction 
and nearly completed in Paris. One of the more 
important roads out of Paris extends for 4 miles 
from the Place de la Concorde to Rond Point de la 
Defense at Courbevoie. It crosses the Seine at | 
Neuilly. At this point the river is divided by the 
Ile de Puteaux and the original bridge was carried 
by piers situated on the island and in the river 
bed. The new bridge, which has a total length of 
834ft. and a width between balustrades of 114ft. 
9in., had to be erected without interrupting the 
flow of traffic. As it had to occupy the same axis 
as the old structure it is being built in three stages, 
the first on one side of the old bridge, the next on 
the other side, and the final section, after the old | 
bridge is demolished, to join up the other two. | 





The appearance of the completed bridge is shown 
by a reproduction of the architect’s drawing. 
Work was begun in 1936. Foundations for the 
piers were excavated within sheet steel coffer- 
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SECTIONS THROUGH MEUSE TUNNEL 


dams to a depth in limestone rock 33ft. below 
water level. On the island the limestone was 





found to lack consistency, and it was treated by | 
cement injection. | 


The central arch of the bridge, 


extending across the island, is of concrete with a 
span of 105ft. and a width of 210ft. Steel was 
adopted for the spans over the two arms of the 
river 219ft. 9in. and 269ft. long respectively. 
Over each span there are 12 steel arches built up 
of welded steel plate. Early last year the demo- 
lition of the old bridge began, and it was then 
expected that the new structure would be com- 
pleted early in the present year. 

One of the most interesting civil engineering 
works at present under construction in Eurove is 
the vehicular tunnel under the Meuse at Rotterdam. 
Some sections through this tunnel are reproduced 
in an accompanying engraving. The tunnel, when 
completed will provide four tracks for motor traffic 
and additional tracks for bicyclists and pedestrians, 
and is being constructed to provide direct access 
between the two dock areas on the two sides of 
the river. The contract for the construction of 
the tunnel was placed in February, 1937, with 
Maastunnel, Ltd., a joint concern bringing to- 
gether a number of engineers and contractors 
experienced in the kind of work to be undertaken, 
and the plans were drawn up by the Rotterdam 
Municipal Technical Service in conjunction with 
the contractors. Unlike other sub-aqueous tunnels 
built in recent years, the Meuse tunnel is not being 
bored through the ground underlying the river. 
It is to be formed, as to the under-river section, 
of nine box-like concrete sections each 61m. 
long by 25 m. wide by 8} m. high, and enclosed 


_| within welded steel sheet 6 mm. thick to protect it 


against water leakage. The steel sheet is again 
covered with concrete as a protection against rust. 
These sections are built three at a time in the 
Municipal building yard at Heysche-haven, but 
are completed only as to the floor and part of the 
walls. These partly completed sections, which 
have temporary concrete bulkheads at each end, 
are then floated out and towed to a basin in the 
Waalhaven where, whilst still afloat, they are 
completed and the bulkheads at the ends filled in 
to make a water-tight box. On the line of the 
tunnel a channel has been dredged in the soft peat 
and clay, and as each section of the tunnel is 
completed it is floated out, flooded, and sunk into 
position under the control of floating cranes and 
other plant. Hydraulic jacks in the river bottom 
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bring it to correct level and alignment, and the 
cavity below it is filled by pumping in sand at high 
pressure. When all the sections have been so 
sunk, they will be joined by pouring concrete 
between them under water, and the water will 
then be pumped out section by section and the 
bulkheads removed. Accompanying engravings 
show work in progress. Those parts of the tunnel 
under the land are being constructed by more 
normal cut and cover methods, while the junctions 
between land and river sections are made by 
pneumatic concrete caissons which form the bases 
of the ventilation buildings. The tunnel will have 
a total length of 1070 m. 

At the end of the year the land tunnel on the 
right bank was complete, except for such interior 
finishing as tiling and the installation of electrical 
equipment, work upon which was well advanced. 
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The construction of such monoliths calls for great 
care and skill, and is full of visual interest during 
the building of the steel curbs forming the cutting 
edge, and the first stages of concreting. There- 
after the work is apt to look very much the same 
month after month, as each stage of construction is 
followed by sinking operations, as a result of which 
the work which has just been constructed becomes 
hidden below ground level. When the required 
founding depths have been reached, however, the 
work of capping the monoliths, followed by a 
start on the erection of the steelwork, gives an 
immediate impression of increased activity. That 
stage has now been reached on the new Howrah 
Bridge, and the engraving reproduced in one of 
the Supplement pages illustrates this point. It 
shows the Calcutta main pier and the capping 





of the monolith in progress. The reinforcement 
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Convention of American Railway 
Mechanical Engineers 


Art the 1939 convention of the Mechanical Division 
of the Association of American Railways stress was 
laid on the important research activities undertaken 
by the Division in order to promote and stimulate 
development in railway motive power and rolling 
stock equipment. In relation to the high-speed 
tendencies of the present time these activities include 
the design of steam locomotives to handle heavy trains 
at high speeds, the counterbalancing, valves and 
valve gears for such locomotives ; and the design of 
brake equipment for both normal and light-weight 
trains running at sustained speeds of 60 to 100 miles 
per hour. Another line of study is the testing in 
actual train service of different types of trucks or 
bogies for freight cars, particularly to determine their 
relative adaptability for the higher speeds now 











CONSTRUCTION OF HOWRAH BRIDGE ACROSS THE HOOGHLY, INDIA 


The corresponding tunnel on the left bank was 
less far advanced since several items of the 
contractor’s equipment had to be used on both 
sides, and their work on the right bank was the 
first to be undertaken. The foundations of both 
ventilation buildings were complete, and the 
superstructure erected to about three-quarters of 
the eventual height. For the under-river tunnel 
one section was already in place next to the right 
bank ventilation building, and four more sections 
had been made ready for sinking. All the re- 
maining four have left the Municipal building 
yard and are now being completed in the Waalhaven. 

The tunnel is due for completion in the autumn 
of 1941, and its total cost will be about 18 million 
guilders. The work is being carried out under the 
direction of the Chief Engineer, M. J. P. van 
Brugger, to whom our thanks are due for the above 
particulars and for permission to reproduce 
photographs herewith to illustrate the present 
position of the work. 


Asia 


In India there was under construction during 
the year the great Howrah bridge at Calcutta with 
the third largest cantilever span in the world, 
1500ft. long. It will be, when completed, particu- 
larly notable on 4&ccount of its great width, for it 
will carry a roadway, 7lft. wide, and two 15ft. 
pathways, across the Hooghly river. The main 
span will be made up of a suspended span 564ft. 
long, and two cantilever arms each 468ft. long. 
The anchor arms are to be 325ft. in length, and the 
two towers will reach a height of 270ft. above 
roadway level. The engineers for this great work 
are Messrs. Rendel Palmer and Tritton of West- 
minster, and the contractors the Cleveland Bridge 
and Engineering Company, Ltd. In our issue of 
May 5th, 1939, we described and illustrated the 
creeper cranes that are now being used for the 
erection of the steelwork. These cranes were 
designed and built by the Wellman Smith Owen 
Corporation, Ltd., in conjunction with the con- 
traetors for the bridge. 

Until the early part of 1938 work at the site 
had been confined almost entirely to the con- 
struction of the monolithic foundations for 


the main piers and the anchorages which will 
support the central span of the cantilever bridge. 





for the concrete slab under one of the posts of the 
Calcutta tower and the template for setting the 
foundation bolts can be seen at the nearer end 
of the monolith. The sloping upper edges of the 
division walls, ready to receive the sloping slabs 
of the monolith cap, are also conspicuous. The 
photograph of the Howrah main pier reproduced 
in an accompanying engraving shows the tower 
base slabs and a large proportion of the sloping cap 
slab completed. The further post of the Howrah 
tower is also beginning to take shape, and gives 
some idea of the heavy nature of the steelwork 
forming the superstructure. In the left foreground 
of this same picture can be seen some of the 
temporary foundations for the falsework which will 
support the anchor arm steelwork. This falsework 
will eventually be counterbalanced by the cantilever 
arm, which will be built out over the river. These 
temporary foundations are quite extensive, as 
they will be called upon to carry the heavy load 
of the anchor arm steelwork surmounted by the 
special creeper crane. ‘Two creeper cranes will 
be used, one on each side of the river, and each 
crane will build the superstructure immediately 
ahead of itself and then travel forward on to the 
work thus erected in readiness for placing the 
next portion of the steelwork. The creeper crane 
on the Howrah side is now in operation and several 
sections of the lower chords and some of the web 
members have been erected. The creeper crane 
on the Calcutta side is almost completely assembled 
at site, and will be ready for use in a few weeks’ 
time. The pier cap has now been completed on 
this side, and the tower bases have been placed in 
position. Large quantities of the fabricated steel- 
work forming the 25,000 ton superstructure have 
been completed, or are rapidly nearing completion 
in the various works of the Braithwaite, Burn, 
and Jessop Construction Company of Calcutta, 
who are the sub-contractors for the fabricated 
steelwork. 
(To be continued) 








Om Prospectine Licences.—The Secretary for Mines 
announces the renewal for a further term of twelve months 
of a. Prospecting Licence, to the Anglo-American Oil 
Company, Ltd. The licensed area concerned consists of 
about 12 square miles in the County of Midlothian, near 





the town of Dalkeith. 


required in freight train operation. For this last 
subject the Association has provided £9000 and will 
arrange with certain railways to supply wheels, axles, 
journal bearings, and other parts, as well as the test 
trains, while manufacturers of railway equipment will 
supply the bogie frames and appurtenances. 

The convention reports were numerous and varied ; 
many of them were of considerable length and gave 
opportunity for open discussion. 

Steam Locomotives.—As to the further development 
of the normal type of steam locomotive, a committee 
has been considering an engine with 4000 drawbar 
horsepower to handle a 1000-ton trailing load at a 
sustained speed of 100 miles an hour. Its proposed 
requirements are for high-pressure cylinders, 6400 
cylinder horsepower, 300 Ib. boiler pressure, 750 deg. 
Fah. steam temperature, and a radial-stayed boiler 
capable of supplying the full cylinder demand and 
also the demand for auxiliaries. Factor of adhesion 
to be 4:5. The wheel arrangement would provide 
two four-wheel groups of 7-ft. driving wheels, each 
pair of cylinders driving one wheel group, as in the 
latest type of engine on the Pennsylvania Railroad, 
described in THE ENGINEER of July 21st. 

It is noted in the report that high cylinder efficiency 
requires a high ratio of expansion, which means a 
short cut-off. With the conventional valves and 
valve gears, however, the limit of satisfactory opera- 
tion is with the cut-off shortened to 25 per cent., as 
with a shorter cut-off the early release operates against 
full expansion, and the early compression leads to 
excessive compressive pressure. With a new type 
of valve gear and poppet valves a cut-off of 15 per cent. 
can be obtained, and the resultant high rate of ex- 
pansion should give a correspondingly high degree of 
cylinder efficiency. There seem to be no practical or 
theoretical objections to a 15 per cent. cut-off. 

This high cylinder efficiency should also make it 
possible to design cylinders to operate at 400 r.p.m. 
—or 100 miles an hour with 7ft. drivers, with a 
water rate of 14 lb. of steam per horsepower-hour, 
while with conventional cylinder and valve equip- 
ment a rate of 15 lb. per indicated horsepower per 
héur is good practice. In running tests with pas- 
senger locomotives, the maximum cylinder horse- 
power was reached at 370 to 390 revolutions, or 70 to 
80 miles an hour. At higher speeds the horsepower 
dropped lower, owing to restricted flow in the steam 

es. It is suggested that overall locomotive 
efficiency can be improved and the speed at-maximum 
horsepower increased with ample valve openings 
provided and all cylinder passages designed for free 
flow of steam. : : 
“Among other subjects it was noted that an experi- 
mental fusion-welded boiler on the Delaware and 
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Hudson Railroad showed no sign of leak at any 
welded seam when examined after running 105,000 
miles. As to the turbo-electric locomotive of the 
General Electric Company for the Union Pacific 
Railroad, no information is available at present. 

Oil-Electric Locomotives,—According to one of the 
reports there are now—1938—13 such engines of 
less than 300 H.P.; 18 of 300 to 600 H.P.; 308 of 
600 to 900 H.P., and 30 locomotives of 950 to 6000 
H.P. A paper by Mr. H. Urbach, of the Chicago, 
Burlington and Quincy Railroad, showed that his 
road began using oil-electric switching or shunting 
engines in 1934, and has now three of 450 H.P., six 
of 600 H.P. and two of 900 H.P. They work three 
eight-hour shifts or trials per 24-hour day. The use 
of train locomotives also began in 1934, and there are 
now four of 600 H.P. making 550 miles daily ; two 
of 1800 H.P. making 882 miles each, and two of 3000 
H.P. making 1034 miles daily. For the 600-H.P. 
engines, the weight per horsepower is 393 Ib. with 
three-car trains, or 480 lb. with four cars. For the 
1000-H.P. engines it is 445 or 521 lb. with ten and 
twelve cars respectively. 

As a result of several failures due to hot bearings 
on armature shafts and fractures of armature shafts 
more attention is now being given to the balancing of 
armatures. It has been found that cylindrical treads 
on the wheels of the power bogies steady the riding 
of the locomotives and reduce the lateral thrusts of 
the motors at high speed. Mr. Urbach also described 
the maintenance facilities for inspection and running 
repairs at the three terminal points—Chicago, 
Minneapolis, and Denver. Records of the service 
performance of similar locomotives were given for the 
Atchison, Topeka, and Santa Fe Railroad, the Balti- 
more and Ohio Railroad, and the Chicago and North- 
western Railroad. 

Lubrication of Locomotives and Cars.—As an 
example of the economic importance of lubrication, 
reference was made to one railroad which in 1938 had 
7846 freight-car ‘‘ hot boxes,”’ averaging 195;000 miles 
per hot-box failure. Train detentions aggregated 
2800 hours. Re-packing of the boxes should be done 
at least every twelve months, instead of fifteen months 
as required by present regulations. It has been found 
that acidity in some mixtures of oil and waste forms 
with moisture a dilute acid which attacks the steel 
axle journals and causes pitting. Therefore, it is 
recommended that specifications for oil should require 
a neutral reaction to acid content. Various forms 
for bearings on passenger cars are in use, designed to 
prevent heating and to distribute the load uniformly 
over the length of the journal. 

For the leading and trailing bogies of steam loco- 
motives the common practice is to use oil-saturated 
waste. There is, however, a tendency towards roller 
bearings, and also towards mechanical lubrication, 
as by spring-loaded pads with feelers to oil wells and 
auxiliary oiling from forced-feed lubricators. For 
driving-axle journals, there is an increasing tendency 
to substitute oil for grease, either with pump and 
forced feed or spring-supported pads. Floating bear- 
ings are also being tried. The use of drifting valves 
to lubricate valves and cylinders when the engine is 
drifting is generally satisfactory, except at high 
speeds. Railways using oil-engine locomotives need 
to give particular attention to filters and oil-cooling 
apparatus. 

Wheels.—Various type of steel, cast-iron and 
wrought steel wheels are in use, and the change from 
coned to cylindrical treads on certain engines has 
been noted above. The grinding of treads of cast- 
iron wheels seems desirable, but definite information 
as to its effects is lacking. The benefit appears to 
be in the reduction of maintenance work on the bogies. 
Wheel damage varies with the condition of the track, 
due to the impact on irregularities in the rails. 

With train speeds of 60 to 100 miles an hour, there 
is special importance in proper design and manu- 
facture of wheels for locomotives and cars, and also 
in proper shop practice for inspection, maintenance 
and repair of wheels, axles and bearings. As to this 
shop practice, enquiry shows it to be definitely in- 
effective, as less than half of a large number of wheel 
shops were found to carry on their work in con- 
formity with the standards prescribed by the Mechani- 
cal Division. In this direction, therefore, there is a 
field for improvement. 

Brakes.—Development and introduction of various 
designs of streamlined light-weight trains for high 
speed has been accompanied by different types of 
special brake equipment, and by the development of 
new and radically different designs of disc, rotor and 
drum types of brakes. A few trains of this class are 
fitted with electro-pneumatic brakes, special brake 
gear, anti-sliding devices for wheels and automatic 
sanding apparatus, with the result that all wheels are 


braked simultaneously and uniformly, and the train: 


can be stopped in 1200ft. when running at 60 miles 
an hour, or 3600ft. at 100 miles an hour. But these 
designs and devices are all too new and too few for 
any report as to their details, their performance or 
their effectiveness. 








_ Imports ror Screntiric ResEarcu.—It is announced 
by the Treasury that it will consider applications for 
licences to import, free of duty, goods for use in scientific 
research. ; 
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THe Tay Brince DISASTER 


THE train which left Edinburgh for Dundee at 
4.15 p.m. on Sunday, December 28th, 1879, consisted 
of an engine and tender, one first-class coach, four 
third-class coaches, a second-class coach, and a 
brake van. It was believed to be carrying about 
eighty passengers. As it approached the Tay Bridge a 
hurricane was blowing. It never reached the other 
side. When morning came it was seen that thirteen 
of the spans near the middle of the bridge, together 
with the piers supporting them, had collapsed into 
the river. Four days later divers found the train 
lying 40ft. downstream from the piers and enmeshed 
between the side girders of the collapsed spans. 
Counting from the Fife side, the brake van, the 
second-class coach, and one of the third-class coaches 
were discovered in the fourth span, and the rest of 
the train in the fifth span. These facts made it 
clear that the spans, or at least those up to the 
fifth, did not collapse until the train was crossing 
them. The bridge was designed by Sir Thomas 
Bouch. On the death of Mr. De Bergue, one of the 
original contractors, the work of erecting it was 
continued to completion by Hopkins, Gilkes, and 
Co. of Middlesbrough. Several mishaps, two at least 
involving loss of life, occurred during the course of the 
work, and at a number of points the original design 
was modified to suit unsuspected conditions of 
the river bed or to hasten the completion of the 
bridge. In our issue of January 2nd, 1880, we 
described the structure as being extremely hetero- 
geneous and as consisting, in fact, of a conglomeration 
of a great many bridges of various spans and types of 
girders and piers. For the most part the single 
line of rails crossing the bridge was carried on the 
top flanges of the girders forming the spans. Near 
the centre there were eleven 245-ft. and two 227-ft. 
spans composed of lattice girders with the rails 
supported on the lower flanges. These were the 
thirteen spans which collapsed ; the rest of the bridge 
remained intact. Originally the middle portion 
was to have had fourteen spans, but to hasten con- 
struction one was cut out and the others lengthened. 
It would appear, too, that for the same reason the 
construction of the piers supporting the middle 
spans was altered from the first design. Originally 
all the piers throughout the length of the bridge 
were to have consisted of duplicate pairs of cast- 
iron cylinders lined with brick set in cement. Some 
were constructed to this design, but elsewhere 
modifications were introduced. In particular for 
the central thirteen spans the piers, as finally con- 
structed, consisted each of a cast-iron cylinder 
31ft. in diameter from which brickwork rose to a 
height of 5ft. above high-water mark. On this brick- 
work six cast-iron columns braced together were 
arranged in a hexagonal plan to support the lattice 
girders. In the issue mentioned, we described the 
disaster as being “beyond any question in some 
sense a reproach to the engineering science of Great 
Britain.”” It was, however, too early to express 
any definite opinion as to its cause. We contented 
ourselves for the time being with calling attention 
to the design of the piers of the collapsed spans, 
and with the suggestion that they might have been 
too weak to support the weight of the train combined 
with the severe wind load to which they were 
subjected on the night of the disaster. 





Powdered Iron* 





RECENT developments in both uses and manu- 
facturing methods for iron powder have occasioned 
much interest in the possibility of commercial 
production of iron by low-temperature gaseous 
reduction from the oxide in the ore to the metal. 
Long an illusive goal of metallurgists, gaseous re- 
duction consists of conversion of oxide ore into 
metallic iron by the action of carbon monoxide, or 
some other reducing gas, on the solid ore. The 
temperature of the process may be kept low enough 
to avoid melting or sintering the charge at any 
time, so that powdered ore will yield a powder iron, 
a form desirable for many purposes but difficult to 
obtain by other means. 

Although the imagination of experimenters has 
generally been stimulated by the possibility of sub- 
stituting gas-reduced iron for blast furnace pig, 
current developments are chiefly concerned with 
new uses for iron powder, because of both its purity 
and its physical state. Probably the most important 
potential application is in parts formed by mechanical 
compression and sintering of the powder. Bearings 
made of compressed powder are now widely used, 
while gears, pump rotors, and similar parts are 
ready for production. In such uses the porosity 
of the compressed powder permits impregnation 
with oil ; and, moreover, the parts can be compressed 
to the exact size, requiring no further finishing 





* From the Industrial Bulletin of Arthur D, Little, Inc., 
Sept., 1939. 





and in some cases permitting closer tolerances than 
by the conventional machining. Brake drums made 
from compressed iron powder are the subject of 
experimentation by one of the large automobile 
companies, and it is reported that the peculiar 
frictional properties of the rather . soft, porous, 
pure iron make it especially suitable for such use. 
Consumption of iron powder on the scale required 
for brake drums for a popular price car might well 
make possible commercial production of gas-reduced 
iron in this country. Once commercial production 
is under way, accumulated experience may permit 
cost reductions, ultimately considerably broadening 
the market. 

The waterproofing of concrete to prevent cracking 
during freezing weather is an important potential 
outlet for the powder. Iron ground mechanically 
is now used somewhat for this purpose, but its high 
cost restricts the market to a fraction of its poten- 
tialities. Another class of applications, for instance 
in copper metallurgy and in the production of iron 
carbonyl for improving the anti-knock rating of 
gasoline, depends upon the chemical reactivity 
of the powder form and suggests a much broader 
use of iron as a chemical raw material if available 
in a cheap, reactive form. Because of its purity, 
powdered iron is said to be an ideal base for wrought 
iron and high-grade alloys, where cost is of secondary 
importance. 

The apparent simplicity of operation of a low- 
temperature gas-reduction process for iron ore has 
attracted intensive but commercially unsuccessful 
research over a period of several decades. Unlike 
the blast furnace, whose high temperatures reduce 
other metallic oxides from the ore along with those 
of iron and hence result in impure pig iron, the low- 
temperature process, when carefully controlled, 
permits selective reduction of the iron alone. Since 
the low temperatures employed neither reduce the 
other oxides to metals nor sinter the whole mass 
together, the iron may later be largely separated 
from its associated impurities, usually by magnetic 
extraction. The theoretical advantages of gas- 
reduced iron, as compared with blast furnace pig, 
are low cost, high purity, and a spongy or powdery 
end product. Low cost is as yet an unattained 
objective, but new uses for the powdery product, 
together with the importance of other special appli- 
cations requiring high purity, are currently quickening 
interest in gaseous reduction. 

At present substantially all gas-reduced iron 
used in this country is imported from Sweden. The 
high price from this source limits the market, and 
the war, of course, is likely to restrict the supply. 
Production in the United States has not advanced 
beyond the pilot plant stage; but the past two 
decades of experimentation have eliminated many 
difficulties in the way of economic manufacture 
and have brought costs down to the point where 
potential consumers are interested. According to 
a helpful summary in a recent issue of Steel, it is 
reported that commercial production is now possible 
at $50 per ton, one-third of the Swedish price, 
but still too high to attract automotive buyers. In- 
terested persons say that even lower prices are 
possible if a large volume market is guaranteed. 


Sponce Iron PossIsILITIES 


If the ore for a gas-reduction furnace is crushed, 
rather than powdered, the product will consist of 
lumps of spongy iron. It is this sponge iron, some- 
what cheaper than powder iron, which metallurgists 
have envisioned as a substitute for ordinary pig 
iron in steelmaking. Should such a substitution 
take place, the economic effects on different sections 
of the country would be important, but the probability 
of any general change, even after substantial reduction 
in the cost of the sponge iron, appears dubious. 
Among other limitations, ordinary metallurgical 
coke will not serve as a reducing agent at the low 
temperatures used ; natural or refinery gases, or high- 
volatile coke are in practice required. Furthermore, 
only selected ores appear usable for gaseous reduction, 
since intimate mixture of silica and other impurities 
with the iron oxide makes later magnetic purification 
difficult or impossible. There is an adequate supply 
of mill scale and suitable magnetite ores for special, 
high-purity uses, but, of course, not for general 
application. An example of special circumstances 
in which sponge iron production may be economic, 
however, is the East Texas region, where it is reported 
that construction of a sponge iron plant in the near 
future is planned. East Texas is distant from the 
ordinary steel production centres and combines in 
one locality a large market (the oil industry), suitable 
ore, and cheap natural gas. 

Since in low-temperature reduction the non- 
ferrous constituents of the ore are not reduced 
and do not alloy with the metallic iron, they may 
be largely slagged off in subsequent melting operations 
if the iron is to be used for steelmaking. If an 
economical process could be developed for producing 
sponge iron on a large scale for steelmaking purposes, 
it is possible that ultimately sponge iron would become 
to some extent a substitute for scrap steel, and thus 
act as a balance wheel for the steel industry, holding 
down the highly volatile scrap price during periods 
of great activity. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The prices quoted herein relate to bulk quantities. 


Alterations in Steel Licensing 


From January Ist a new direction (No. 2), 
dated December 22nd, 1939, has come into force. It has 
been issued under the Control of Iron and Steel by the 
Minister of Supply. The new direction supersedes direction 
(No. 1) issued at the same time as the No. 4 Order. The 
main features of the new direction are that the exemption 
of pre-war contracts from the requirements of a licence 
disappears, and in future deliveries under such contracts 
will be subject to the licensing conditions of the Order, 
and except in the case of Departments of the British 
Government, the existing exemptions from licensing have 
been restricted to purchasers of material for use in the 
United Kingdom. At the same time purchases of home 
iron ore, pyrites ash, burnt pyrites residues, and boot 
and shoe grindery for use in the United Kingdom have 
been exempted from licence. Certain amendments have 
also been made in the provisions covering the sale and 
purchase of small quantities of material without a licence 
which restrict such purchases to a calendar week and 
specify use in the United Kingdom. Eight additional 
related price schedules have been deposited. The 
direction also permits tanks and cylinders of which every 
sheet or plate is under */,, in. in thickness and iron castings 
which have been subjected to any process other than 
moulding, fettling, annealing, or painting, to be acquired 
for use in Great Britain without licence. It is also per- 
missible to acquire any material other than pig iron and 
high-speed steel containing 14 per cent. or more tungsten 
included in the first schedule to the Order without a licence 
if the buyer comes within a number of categories including 
Government Departments, contractors, and sub-con- 
tractors thereto, shipbuilders, minor quarry undertakings, 
agricultural machinery makers, locomotive or waggon 
builders, or an iron and steel works or a foundry or forge 
requiring it for maintenance purposes, but stockholding 
merchants are specifically excluded from these categories. 
A person making a purchase of any material other than 
pig iron and high-speed steel as described above included 
in the first schedule to the Order may buy from a stock- 
holding merchant without a licence for urgent require- 
ments and use in the United Kingdom. These descriptions 
of iron and steel may also be bought by any person from 
stock actually held by a stockholder merchant for urgent 
requirements, provided the purchase does not exceed 
10 cwt. in quantity or £20 in value. 


The Pig Iron Market 


Although the Christmas holidays in all branches 
of the iron and steel industry were curtailed as much as 
possible the necessity for overhauling plant resulted in a 
number of pig iron consumers closing down and supplies 
were accordingly suspended. This interruption was 
welcome to the pig iron producers since for some weeks 
the pressure by consumers to secure deliveries had been 
increasing, and this break provided a welcome opportunity 
to add to the stocks at the furnaces, which had become 
greatly depleted. Work was resumed in most districts 
immediately after Boxing Day, and the characteristics of 
the market which had been in evidence before the holidays 
quickly reasserted themselves. The demands by the 
steelworks on the basic iron producers are increasing, and 
will probably grow as time goeson. Efforts by the Control 
to arrange an equitable distribution of the production, 
however, are meeting with considerable success, and it is 
anticipated that the home output will be supplemented by 
imports. from abroad. The demand for foundry iron 
continues to expand, and although consumers are not 
compelled to do without the supplies they need licences 
are carefully scrutinised and the urgency of the work for 
which the material is required is taken into account by 
the Control. The demand for high phosphoric foundry 
grades is increasing, due to the increasing number of 
Government contracts which have been secured by the 
light castings foundries. It is estimated that the con- 
sumption of this class of pig iron is almost equal to the 
production. There is a stringency in the position of the 
low phosphoric grades of foundry iron, and asa consequence 
the heavy engineering firms engaged on Government 
work are using larger quantities of hematite. On the 
North-East Coast the production of Cleveland iron which 
was suspended some time before the war has not been 
resumed. The foundries are supplied from stocks at the 
blast furnaces and it is understood that these are now 
comparatively small. Considerable tonnages of Midland 
irons are being brought into the North-East Coast district, 
and the Control is apparently content to divert business 
which formerly went to the Cleveland producers to 
Midland makers. The light castings foundries in the 
Midlands are better employed than for a long time, and 
as they are receiving fresh orders for Government work 
are likely to be busy for some months. In Scotland only a 
portion of the light castings industry is actively engaged, 
and as a consequence the demand for pig iron is irregular. 
The steady demand for hematite over the past few weeks 
has considerably reduced the stocks in the makers’ hands, 
but the current production is sufficient to meet the market’s 
requirements. 


Scotland and the North 


The New Year holidays in the Scottish steel 
trade will be restricted as much as possible, but a certain 
amount of plant needs overhauling, and advantage will 
be taken of the break to do this work. The mills will 
enter the New Year with their order books in a congested 
condition and they would be glad of a respite from the 
steady pressure of new business from consumers in urgent 
need of delivery. Practically all the work in hand is 
for consumers in the priority categories, but notwith- 
standing all the efforts of the Control to speed up pro- 
duction and to maintain deliveries the works are getting 


behind in the fulfilment of their orders. For this reason 
the direction issued by the Control last week bringing pre- 
war contracts within the licensing system has aroused little 
complaint. Many of the orders of this character on the 
books were for work which was not of national importance 
and a proportion was for export. So far as current 
business is concerned, the largest pressure comes from the 
constructional engineering trades and the shipyards. 
Very heavy tonnages of steel are passing to these important 
industries, and there are indications that this pressure 
will continue for months. Recently the volume of business 
has shown some decline owing to the attitude of the 
steel makers, some of whom resolutely decline to accept 
fresh business except under pressure of the authorities, so 
congested were their order books. The boiler and tank 
making establishments are well employed and are using 
large quantities of plates. The Scottish tube makers also 
have a considerable tonnage of orders in hand and pro- 
duction in this department shows a tendency to increase. 
The re-rolling industry is operating practically at capacity 
and is securing fairly good supplies of billets. The demand 
for steel bars and reinforcing bars is unabated. The 
quotation for small untested steel bars is £12 18s. 6d. 
delivered London, whilst for tested steel the quotation is 
3s. higher. The Lancashire market remains active. 
Although there has been a little seasonal contraction in 
the demand for structural steel there is a particularly 
heavy consumption of plates by the tank and boiler makers, 
who have big contracts in hand. There is stringency in 
the supply of billets although the British producing works 
are operating at capacity. The demand for special and 
alloy steels is at a high level and is inclined to outrun the 
supply. On the North-West Coast the steel works are 
operating at capacity in all departments, and have enough 
work in hand to keep them employed for months. 


The Midlands and South Wales 


Owing to the heavy tonnages of orders in hand, 
the Christmas holidays in the Midlands were curtailed, 
but the necessity of overhauling and repairing plant which 
had been in continuous operation for many months caused 
many of the works to close down for a day or two, On 
the other hand, the re-rollers who are experiencing a 
difficulty in getting full supplies of billets in many cases 
ceased operations for a week in the hopes of accumulating 
stocks of semis. The steel works continue to produce 
large quantities of structural steel material which passes 
into immediate consumption. The demand for joists and 
sections shows no signs of declining and with practically 
all the constructional engineering firms engaged upon 
important Government orders the requirements of this 
class of material are not likely to diminish. All the steel 
works will carry forward full order books into the New 
Year. Plate mills are fully occupied and will be for 
some time to come as not only are the boiler, tank, and 
locomotive makers busy but heavy quantities are being 
required by the shipyards. A strong demand also has 
existed for steel for colliery maintenance purposes over 
practically the whole of this year. Since the war started 
the difficulty of obtaining wood material has increased the 
demand from the collieries for steel and large quantities 
of arches, roofing bars, and light rails are being taken up. 
The shortage of steel billets has to some extent hindered 
operations at the re-rolling works. Makers in this 
department have very full order books, as there seems an 
insatiable demand for small steel bars, reinforcing bars, 
strip and light angles. It is believed, however, that the 
difficulties regarding supplies of billets will be partially 
removed at any rate in the New Year. The sheet works 
are still operating at capacity although most of them have 
nearly completed their A.R.P. contracts. They are now 
turning their attention to more general trade and working 
off orders which have been on their books for several 
months but which they could not attend to owing to 
A.R.P. requirements. In South Wales the works are 
busily employed and consumers find a difficulty in getting 
their orders accepted. Arrears of delivery appear to be 
increasing in spite of the efforts of the producers to keep 
abreast of their order books. The tinplate makers have 
now orders for between ten and eleven million boxes in 
hand, and lately have been pressed to accept a considerable 
volume of export business. The quotation for overseas 
is 3ls. 6d. to 32s. f.o.b. per standard box, and for the home 
market 21s. 6d. f.o.b. makers’ works. 


Copper and Tin 


The New Year opens with all consumers of copper 
in Great Britain actively engaged upon Government 
contracts, and as a consequence heavy tonnages are passing 
into consumption. As there are few consumers who are 
not employed upon work of national importance supplies 
are freely obtainable, but in cases where copper is required 
for ordinary commercial work it is reported that there is 
some difficulty in obtaining a licence. It is thought by 
the market that this position is likely to become more 
stringent in the near future, and it is already noticeable 
that many descriptions of manufactured copper are not 
only difficult to get but that it is not easy even to obtain a 
quotation. Little export business is passing, but there is 
no doubt that quite a number of overseas buyers would be 
prepared to place substantial orders. The American 
market seems to be in process of settling down, and thisis 
not surprising since consumers there must be covered for 
their forward requirements after their heavy purchases in 
October and November. On the other hand consumption 
is at a very high level, and the domestic consumption in 
November was estimated at over 80,000 tons Neutral 
countries are buying upon a more conservative scale than 
in the early part of the war, but Japan has been in the 
market for good quantities, and Russia has also been 
inquiring. The suggestion which has been put forward 








that the American import duty on copper from Chile 


Export quantities are f.o.b. steamer. 


should be reduced from 4c. per Ib. has been rejected, but 
this has caused no surprise since it was not generally 
expected that it would be relaxed, as it was felt that such a 
procedure would be followed by a demand for a general 
lowering of the duty upon copper imports. . . . The tin 
market in the closing days of 1939 gradually declined 
and from December 19th to December 27th the price fell 
from £257 10s. to £250 5s. The weakness in the market 
was generally attributed to the realisation by consumers 
in all countries that the increase in the quota by the 
International Tin Committee to 120 per cent. of the 
standard tonnages would in time lead to sufficient tin being 
available to meet all requirements. In fact, it is suggested 
that the world’s consumption is unlikely to be high enough 
to absorb all the metal which will be produced. Another 
factor in the situation making for easier markets has been 
the decision by the United States Government. to build 
up a war reserve of tin, and it is understood that about 
4000 tons have already been laid in for this purpose. 
American consumers have shown less anxiety to buy 
forward, and this also has influenced the market. It is 
officially stated that the London Metal Exchange members 
may deal in forward tin on behalf of foreign customers at a 
sterling price provided that they are supplied with 
sufficient cover to meet losses due to violent fluctuations in 
price ; but that no exchange will be provided by the Foreign 
Exchange Control in respect of profits accruing from such 
operations. 


Lead and Spelter 


The situation in the lead market at the opening 
of the New Year is satisfactory from most points of view. 
No complaints are heard from consumers of inability to 
obtain supplies and the general impression is that the 
Control is in a sound position to continue to give the pro- 
ducers of lead products the material they will require. 
All the consuming trades are busy chiefly upon Government 
orders and large tonnages are being used. It is only 
natural perhaps that the Control should carefully 
scrutinise all applications for a licence since, although there 
has been little interruption to normal supplies, it is as well 
to safeguard the country’s wartime needs. For military 
reasons it is obvious that statistics and i ion 
regarding arrivals cannot be published so that the market 
must remain in a certain amount of doubt as to the actual 
position. Expectations are current that the recent advance 
in the maximum prices will make available considerable 
quantities of lead scrap which has been held off the market 
pending a readjustment in prices. It will probably, 
however, be some little time before this movement is 
noticeable. . . . With the spelter market closed, it is 
difficult to estimate the situation, but apparently there is 
no lack of material for consumers engaged upon work of 
national importance. Those users who require metal for 
ordinary commercial purposes, however, may find some 
diffieulty in obtaining the necessary licences to purchase. 
Very large quantities are passing into consumption, and 
practically every branch of the consuming trade is working 
tull time. The galvanising industry remains a big con- 
sumer although the greater part of the A.R.P. contracts 
have been completed. In the United States the market is 
quiet and the price remains steady. The producers, 
however, are well sold and do not seem anxious to press 
sales. 


Non-Ferrous Metal Prices 


The London Metal Exchange official average 
quotations for December are restricted to standard tin. 
The changes in the official maximum prices for copper, 
lead, and spelter, which occurred during that month are 
also given. In November the price of tin was officially 
controlled at £230; but during December the market 
was freed, and quotations sharply advanced. Although 
this movement was not maintained, it is reflected in the 
official averages for December which for cash tin rose by 
£19 2s. 7d., and for three months by £17 8s. 8d., whilst 
the settlement price was £19 Is. 10d. higher than the 
average in November. The Metal Exchange statement 
for December is as follows :— 


Standard tin Cash (mean) £249 2s. 7} 4d. 
3 months (mean) £247 18s. 8,4,d. 
Settlement (mean) ... £249 1s. 107d. 
From December Ist From December 
to 17th inclusive. 18th to 31st 
inclusive. 
Standard copper £46 in warehouse... —— 
Electrolytic ° £51 c.i.f. U.K. ports £62 d/d buyers’ 
premises. 
Electrolytic wire bars £51 c.i.f.U.K. ports £62 d/d buyers’ 
premises. 
B.S. copper £49 10s. in ware- £60 10s, d/d 
house. buyers’ premises. 
Lead—good soft pig £16 12s. 6d.ex-ship £25 d/d buyers’ 
(foreign). (duty for buyers’ premises (duty 
account). paid). 
Spelter, G.O.B. £15 ex-ship (duty £25 15s. d/d 
(foreign). for buyers’ ac- buyers’ pre- 
count). mises (duty 
paid). 





Propucer Gas Fur.s.—A statement issued by the 
Producer Gas Fuels Committee of the Mining Association 
of Great Britain says that in addition to other work it is 
examining the possibilities of the supply and distribution 
of suitable fuels. The coal and carbonisation industries 
have drawn up, after consultation with representatives of 
the producer manufacturing interests, a specification which 
sets out the characteristics of fuels for use in existing 
types of producer. Arrangements will be made, it is - 
stated, whereby the central research organisation of the 





industry will be available to test fuels for this purpose in 
order to verify their conformity with the specification. 
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French Engineering Notes 


(From our own Correspondent in Paris) 


Organising Peace Industries 


Ir was explained in a recent note how “small 
industries,” comprising medium and small workshops 
and artisans, were being organised in each department 
in a manner to participate collectively in the production of 
war material so far as they are able to do so with the 
machinery and plant that each group can dispose of for 
the execution of work offered to them. Now another 
organisation has been put in hand in the “ economic 
regions ” for supplying requirements to the civil population 
and manufacturing for export. There are nineteen of 
these regions, each representing a group of all the Chambers 
of Commerce in towns situated within a radius of leading 
industrial centres, such as Paris, Lille, Bordeaux, Marseilles, 
Lyons, Rouen, and Toulouse. These regions cover the 
whole country. There is no area that does not come 
within one or other of these economic regions, which 
name designates the organisation as well as the area. 
Their task is to promote the industrial, agricultural and 
commercial welfare of extensive areas, comprising several 
departments, over which they have control. In normal 
times the economic regions are left with a large measure 
of initiative, subject to any action they propose to take 
being approved by the Minister of Commerce. Now that 
the country is mobilised, and labour and materials are 
requisitioned for the prosecution of the war, they can only 
act under the Minister’s instructions. As much as possible 
of the requisitions are being released for the manufacture 
of goods needed by the civil population and for export. 
With a view to obtaining full details of the war materials 
required by manufacturers of goods other than for military 
needs, the Minister of Commerce has issued instructions 
to the economic regions to constitute, centralise, and 
control groups of producers in order to ascertain their 
exact requirements, In each region industries will be 
grouped, and all of them centralised at the headquarters 
of the economic region. This executive body will be in 
possession of the precise requirements of each manufacturer 
in raw and semi-manufactured materials, and the Minister 
of Commerce will allocate the quantities available to be 
distributed in a manner to be specified by the Government 
departments interested. In the same way, the economic 
regions will distribute solid and liquid fuels, and will also 
centralise demands for workers. A somewhat similar 
system of distributing raw materials is adopted by the 
armament organisation, which makes it compulsory for 
manufacturers to combine so that they may arrange 
amongst themselves for the quantities which each one 
requires for the execution of contracts. Outside armament 
work the grouping undertaken by the economic regions 
alone enables makers to obtain raw materials, and a 
further step is being taken by the successful local or 
regional grouping of engineering, metal working, and 
other trades not only in conformity with the conditions 
under which raw materials can alone be obtained, but also 
for the collective execution of contracts in a manner similar 
to that undertaken by the ‘“ small industries ’ for arma- 
ment work. This collective working seems likely to 
extend. 


“ 


Shop Stewards 


Decrees continue to be published with the object 
of eliminating causes of trouble and friction in industrial 
production during the war. Authority to issue such 
decrees is limited to that period, but they will certainly 
have some permanent effect upon works’ organisation in 
the future. The latest decree relates to conditions for 
the selection of workers’ ‘“‘ delegates”’ in shops. In the 
past they played an active political part in disorganising 
industry from the beginning of the revolution to the time 
when the great majority of workers reacted vigorously 
against the Communist agitation after the failure of the 
general strike a little more than a year ago. Communism 
had permeated many of the labour unions and controlled 
the selection of shop stewards, who were political agents 
entrusted with the task of fomenting trouble and calling 
the men out on any pretext. The present Government 
endeavoured to put an end to that state of things by 
changing the method of electing delegates. They were 
prohibited from carrying on propaganda and from inter- 
fering in other shops. The final stage was reached when 
all Communist organisations were suppressed after the 
war broke out, and all labour unions expelled Communists 
on the ground of their betrayal of the country. The new 
decree raises a barrier against any possible Communist 
influence on industrial production. The delegate, it is 
declared, must be an agent for social peace. Instead of 
being elected by a ballot of workers under conditions that 
allow of political control he will be appointed by a repre- 
sentative union or syndicate that has no extremist 
connections and approved by the Minister of Labour. 
In this way all outside and non-professional influences are 
excluded. ; 


A Saharan Railway 


The Minister of Public Works, Monsieur de 
Monzie, referred to what he called the “ undeserved 
unpopularity ” of the Transsaharan railway scheme, in 
reply to an inquiry whether anything was being done to 
put the project into execution. Some months ago-another 
effort was made to obtain parliamentary sanction for the 
construction of the railway, but th cbalance of expert 
opinion was so strongly against it that the scheme has 
been shelved indefinitely. The Minister, however, offered 
some consolation by stating that the Minister of Finance 
had sanctioned expenditure on the construction of a 
line from Bu-Arta, to the south of Algeria, to Kenandza 
in the east of Morocco, for the. working of the mines there. 
He declared that the exploitation of the railway would 
give surprising results. It runs for the greater part of the 
way across the desert to the frontier of Morocco, where 
it will traverse the Jeb Bekhar mountain range. The 


results of the construction and working of the desert line 
are expected to influence, one way or the other, the future 
of railway transport in the Sahara, concerning which 


British Patent Specifications 


When an invention is communicated from abroad the name and 
address uf the communicator are printed in italies. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
le. each. P 
The date first given is the da’e of application; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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SWITCHGEAR 


514,299. January 28th, 1938.—MarTeriats For ELECTRICAL 
Contracts, The General Electric Company, Ltd., of Magnet 
House, Kingsway, London, W.C.2., and Colin James 
Smithells, of Research Laboratories of the General Electric 
Company, Ltd., Wembley, Middlesex. 

In electrical circuit breakers, the contacts of which operate in 
air, the contact material is required to offer a high resistance to 
oxidation. It has been proposed to use for the material of such 
contacts bodies made by pressing and sintering mixtures of the 
powders of molybdenum and silver. It is known that these 
two metals are mutually almost insoluble in each other so that 
the product of such a process is a mixture of particles of the two 
metals. It has been found that the addition of a small pro- 
portion of another metal, capable when molten of dissolving 

molybdenum, produces after sintering an alloy, having a 

different type of structure from the materials previously known, 

which is more resistant to oxidation and to the destructive 
influence of the electric arc and is peculiarly suitable for the 
contacts of such circuit breakers. According to this inventi 


of Fig, 1 mounted as the output electrode of a pentode valve 
adapted for operation at high uencies, The valve comprises 
an envelope including a stem carrying an electrode structure. 
The electrode structure comprises mica end-plate C carried by 
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rods D and brackets E. Three grid electrodes, the anode and a 
central cathode are supported between the mica end-plates, 





the manufacture of a contact for an electrical circuit breaker 
comprises the step of sintering in a non-oxidising (and preferably 
reducing) atmosphere a mixture (preferably compressed) of 
molybdenum, silver, and a third metal capable when molten of 
dissolving molybdenum, all finely divided, at a temperature 
above the melting dD orws of the eutectic formed by the molyb- 
denum and the third metal. Two embodiments of the invention 
are described. In the first, a mixture of metal powders fine 
enough to pass a 200 mesh sieve containing 50 per cent. molyb- 
denum, 48 per cent. silver, and 2 per cent. nickel is pressed in 
a steel die at a pressure of 5 tons per square inch, and sintered 
in an atmosphere of hydrogen for one hour at a temperature of 
1250 deg. Cent., and allowed to cool in hydrogen. In the second 
a similar mixture of metal powders containing 90 per cent. 
molybdenum, 5 per cent. silver, and 5 per cent. nickel after 
pressing as above is placed in a sealed refractory crucible which 
is packed in a carbonaceous material and fired in a gas furnace 
at a temperature of 1450 deg. Cent. for one hour.—November 
6th, 1939. 


514,578. June Ist, 1938.—Mrans ror DampPiING VIBRATIONS 
BETWEEN E ecrric Contracts, J. A. Crabtree and Co., 
Lid., of Lincoln Works, Lincoln Road, Walsall, Stafford- 
shire. 

This invention relates to improvements in means for damping 
vibrations between electric contacts, such as are employed in 
association with electromagnetically operated switches, for 
example, contactor switches. When the tractive magnet of 
such switches attracts the moving contacts to the fixed contacts, 
the moving contacts tend to rebound and set up vibrations 
which, until completely damped out, may be sufficient to cause 
arcing between the contacts with consequent rapid wear at the 
contact faces. The principal object of the present invention is 
to provide for effectively damping such vibration by an im- 
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proved construction which is simple and capable of being 
economically produced. Referring to Figs. 1 and 2, a fixed 
magnet structure A carries a solenoid B, which serves as a 
tractive holding coil, and is arranged to attract and lift an 
armature C connected with a transverse bar or bars D, for 
bridging fixed contacts E F disposed on either side of the fixed 
magnet A. An insulating member G, disposed on the upper 
surface of an insulating disc H, has one or more tunnel-like 
passages through which the bar or bars D extend, and has the 
armature C arranged on its upper surface. The parts are 
received in a container J’ filled with oil, the bar D and the 
armature C being adapted to move in a direction parallel to 
the sides of the container. The disc H is of such size that only a 
small space is present between it and the container J, so that it 
acts as a damping piston.—November 13th, 1939. 


ELECTRICAL APPLIANCES 


514,455. May 6th, 1938.—ExLrectrron DiscHarce Devices, 
Standard Telephones and Cables, Ltd., and Frank Douglas 
Goodchild, both of Connaught House, 63, Aldwych, 
London, W.C.2. 

This invention applies to electron discharge devices and more 

particularly to anodes or plate electrodes in or for electron 

discharge devices. The plate electrode of an electron discharge 
device usually serves as an anode, but the invention is applic- 
able where the plate electrode has other functions. During the 
manufacture of electron discharge devices it is necessary to heat 
the electrodes and particularly the plate electrode or electrodes 
while the device is being exhausted. For this purpose it is 
desirable to arrange the plate electrode as a closed loop to 
facilitate its heating by high frequency induction. In many 
cases, however, and particularly in certain kinds of an electron 
discharge device for short wave operation, a cylindrical electrode 
is undesirable, and parts have therefore m cut away (for 
example, to reduce inter-electrode capacity), while still retaining 
a closed loop. In other equivalent constructions, flat plate 
electrodes, for example, of nickel, have been joined together by 
strips of material similar to the plates themselves to complete 
the closed loop. In these prior constructions difficulty is 
encountered because of the tendency of the side strips or parts of 
reduced width to burn out without the main plate electrode 
portion getting adequately hot. Referring to Fig. 1, the anode 
comprises two parallel flat plates A of bright nickel joined 

together by two metal members in the shape of narrow strips B 

of sheet molybdenum thus forming a complete circuit in which 

high frequency heating currents may be induced. Sinee the 

side strips B are of molybdenum they can safely be raised to a 

white heat without fusing, so that the main portion of the anode 

gets heated partly by the p ge of the induced current through 
it and partly by conduction of heat from the. side strips. The 
side strips B may be made so rigid as to maintain the mutual 





to 
occur -within the limits of commercial tolerance. 


the tion to the inner grid being brought out through the 
top of the envelope and being shielded from the anode by the end 
shield F.—November 8th, 1939. 


514,278. April 29th, 1938.—Execrric Fusrs, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

In accordance with this invention, a cartridge body A consisting 
of a ceramic insulating substance or of an insulating compressed 
material is provided with a bore B having the cross-sectional 
shape shown in Fig. 3. This cross-sectional shape is such that 
the fuse unit can be threaded endwise into the bore, and then by 
turning the same through 90 deg. when the desired location of 
the unit occurs it becomes secured against axial displacement. 
As can be seen from Fig. 2, the fuse unit consists of a fusible 
element comprising a pair of fusible conductors C, terminal 
contact Pee ne D, and locating plates E secured on the latter. 
The fuse unit is fully prepared outside the cartridge body A, 
that is to say, the conductors C are soldered, welded, clamped, 
or pressed on to the contacts D and the plates E are likewise 
firmly connected with the contacts. The plates E are shaped to 
conform with the cross-section of the bore B in the cartridge 
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body, that is to say, they are in modified rectangular or oval 
form. The fuse unit is threaded through the bore B, and when 
the locating plates E are disposed just beyond the ends of the 
bore, the entire unit is rotated through 90 deg., so that the plates 
E rest against the cartridge wall at the ends. The cartridge 
body is suitably recessed so as to afford bearing surfaces against 
which the supporting plates lie snugly. As can be seen from 
Fig. 2, the fusible conductors C are slightly waved, so that 
during final location the plates E have the necessary play. 
The securing of the unit is effected by first placing an asbestos 
or other packing disc F on the plates E, whereupon a cover 
plate G is fastened by means of screws H. Owing to the non- 
circular formation of the bore B, the cartridge wall is considerably 
thicker at two opposite sides than in the remaining part, so 
that sufficient material is. available for screwing in the fastening 
screws H. An indicating device also can easily be arranged in 
the thickened part of the cartridge wall. As can be seen from 
Fig. 1, this is arranged in well-known manner in a glass tube J, 
and through springs K and metal bushes M is connected with 
the fastening screws H for the cover plate G.—November 3rd, 
1939. 


MEASURING AND TESTING INSTRUMENTS 


514,254. March 3lst, 1938.—MaGNnets For ELECTROMAGNETIC 
INSTRUMENTS AND Meters, The English Electric Com- 
pany, Ltd., of Queen’s House, 28, Kingsway, London, 
W.C.2, and George Tilstone, of Siemens Works, Stafford. 

It is common practice to provide—for various compensatory 

purposes—magnetic shunts across various parts of the magnetic 

circuit or circuits used in electro-magnetic instruments, including 
meters, and this invention is concerned with a particular form 
of shunt suitable for clipping on to the limbs of a magnet. 

For example, it has been proposed to compensate watt-hour 

meters for temperature changes by bridging the poles of the 

permanent magnet which serves as the braking magnet with a 

magnetic shunt having a particular temperature co-efficient of 
rmeability. The solid limbs of the permanent magnet usually 

rounded edges, and it is therefore possible to form the shunt 
of a thin strip of magnetic material with its ends curled over tc 
fit and grip the rounded edges of the magnet, the shunt then 
being sprung over these edges in the manner of a spring clip. 

An:ordinary clip-on shunt does not accommodate-itself very 
tisfe il tic limbs as slightly different widths 

With a view 

to avoiding this difficulty, the present invention eomprises a 

clip-on magnetic shunt for general use in instruments as well as 


+ 











there is, at present, an almost complete absence of practical 
data. 





space relation of the plates A. Fig. 2 shows the anode A, B of. 


for the particular purposes described, comprising a strip of 
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magnetic material with its ends curled over to form the clipping 
portions, and with a fold or corrugation in its in jiate 
portion which allows the ends to yield and so spring more readily 
over the edges of abnormally wide magnetio limbs. In Fig 1, 
the clip A comprising a thin strip of springy magnetic material 
has curled springy gripping ends B and a corrugation C of 
rounded U-shape form in substantially the middle of the length 
of the strip and projecting outwardly from one side thereof so 
as to leave a flat surface on the other side of the clip for bearing 
against the magnet. In Fig. 2 the magnet D is bridged across 
its — by the magnetic shunt clip A. The curled over ends 
of the shunt A fit and grip the rounded edges of the magnet D. 
The shunt and magnet Timbs are maintained in adequately 
complete and uniform contact one with the other by reason of 
the supplementary springy action afforded by the corrugation 
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or fold C to the gripping ends B. This fold or corrugation C 
furthermore allows the ends B to yield and spring ily over 
the edges of the magnet limbs, and also permits shunts dimen- 
sioned to grip @ minimum size of magnet limb to be applied 
successfully to magnets having limbs of slightly greater width. 
In the magnet shown in Fig. 2, the limbs to which the clip shunt 
is applied are shown as being in line. In instances in which 
such limbs are not in line but are di at or 
curvilinear relationship one to the other, the clip shunt can be 
so shaped that its inner surface bears against the out-of-line 
surface of the ——_e limbs. Although in the drawing there is 
illustrated one fold or corrugation in the magnet shunt clip, 
it should be understood that two or more such folds or corru- 
gations may alternatively be provided if desired.—November 3rd, 
1939. 


514,212. April 28th, 1939.—Etxecrricat Resistance THER- 
MOMETERS, Geoffrey L Yoolnough, of 30, Rydal 
Avenue, Ashton-on-Mersey, James Gordon Webster, of 
** Moorside,’’ Sibson Road, Sale, Chester, and Metropolitan- 
wae Electrical Company, Ltd., of 1, Kingsway, London, 

C.2. 

This invention relates to electrical resistance thermometers 
and concerns, in particular, constructional improvements 
therein directed to the production of robust and practical 
forms of such devices which can, if desired, be used successfully 
at relatively high temperatures, namely temperatures above 
500 deg. Cent. The resistance element, wound re-entrantly as 
shown at A, is welded at its ends to thicker lead-in wires, and is 
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wholly embedded, as well as parts of the lead-in wires which 
are adjacent, the welded joints, and the centre portion of a wire 
B in the form of a hairpin and constituting the compensating 
leads for the thermometer, in the body of pulverulent or com- 
minuted or granular material C tightly ked within the 
tubular sheath D. The sheath is formed with an integral 
closure at one end which is provided with bores to pass the ends 
of the lead-in wires E, F, and the compensating leads B, whilst 
its other end is sealed by means of the closure plug G. With 
this arrangement the whole weight of the device can be taken 
by the wires E, F, and B without damaging the resistance ele- 
ment, the latter being supported all around its entire peripheral 
surface and wholly along its length in the pulverulent or com- 
minuted or granular material C.—November 2nd, 1939. 


MISCELLANEOUS 


514,412. May 5th, 1938.—Conpvucrors ror HieH-FREQUENCY 
Execrric CABLES HAVING AIR-SPACE InsuLATION, Siemens 
und Halske Aktiengesellschaft, of Berlin-Siemensstadt, 
Germany. 

This invention is concerned with conductors for high- 
frequency electric cables, which are insulated by means of an 
air space or spaces containing one or more spacing members 
serving to distance a surrounding layer from the conductor. 
An object of the invention is to reduce the cost of production of 
the spacing members whilst retaining satisfactory electrical 
properties. In accordance with one of the schemes described 
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in the specification, two spacing members are wound with 
spaced helical turns about an inner conductor A. Each spacing 
member consists of a central carrier B made of a cheap, relatively 
low-grade eng eee such as paper, hard rubber, or 
the like, about which a thread C, made of high grade grea, 
material suitable for high frequency insulation is woun 

with spaced helical turns. .The thread C preferably consists of 
insulating material of the polyvinyl group, more particularly 
flexible polystyrol, by the use of which the helix may be rendered 
self-supporting and substantially non-deformable in a radial 
direction. A closed covering D of insulating material, which is 
formed by a band winding, and an outer conductor which 





consists of two bent trough-shaped bands E and F, are arranged 
around the two spacing members. The outer conductor bands 
E and F preferably extend without twist inthe longitudinal 
direction in order to produce a minimum longitudinal magnetic 
field and are provided at intervals with transverse grooves G. 
A closed cover H formed by a band winding of conductive 
material, an insulating cover formed by a band winding J, and 
a water-tight cable jacket K are —— successively around 
the outer conductor E, F.— November 7th, 1939. 


514,562. May 10th, 1938.—Couritines For Wire RoPrgs AND 
THE LIKE, British Insulated Cables, Ltd., Prescot, Lan- 
cashire, Talbot Cotton Broom, ‘“‘ Brantwood,’’ St. Mary’s 
Road, Huyton, Lancashire, and Howard Jenkins Powell, 
3, Mayville Road, Mossley Hill, Liverpool, 1. 

In the accompanying drawing is shown, by way of example, 
one form of coupling embodying the improved clamping device. 
It comprises a sleeve with a wedge B, and alink C. The sleeve 
comprises two parallel flat walls of tapered form united by 
two walls of semi-circular form in cross-section, the curvature 
of which corresponds to the general curvature of the electric 
conductor wire D. The wedge is in the form of a flat plate 
which Ym be in thickness to the diameter of the conductor. 
The wide end of the wedge is rounded off at the corner, as shown, 
and in it is a transverse recess E whose walls lie parallel to the 
end. The portion of the back edge between the recess and the 
wide end of the wedge forms the projection to which the bent 
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over end of the running end of the loop is attached by the link. 
In making the eye, the conductor is passed over a thimble F, 
and slightly bent at the pointed end of the thimble until the 
standing part and running part of the loop are approximately 
parallel. The tapered sleeve is then over the doubled 
conductor until it touches the end of the thimble. The we? 
is then driven between the ing end of the conductor and the 
sleeve. To secure the tail end of the conductor to the wedge 
it is bent around the wide end, so as to lie close to, and approxi- 
mately parallel therewith. The link is then passed over the end 
of the conductor and the projection, and the end of the conductor 
which extends through the link is bent back over the link and 
away from the wedge. The second bending operation draws 
the conductor away from the end face of the wedge, and so 
pulls the ends of the link into close engagement with the pro- 
jection and the tail end of the conductor and firmly holds the 
link in position.— November 13th, 1939. 


513,485. April 5th, 1938.—A Process ror PpropucINe Pro- 
TECTIVE CoaTines, Rudolf Wyermann and Carl Ludwig 
Wedekind, both of 31-33, Walkenriederstrasse, Berlin- 
Britz, Germany. 

This relates to a method of preparing corrosion-resisting layers 
in the interior of pipe leads and hollow bodies. The difficulties 
heretofore met with in applying protective layers in long and 
small diameter pipes are overcome by depositing the coatings 
electrolytically from aq bit dispersions which do not 
contain soap. Current densities of 0-2-0-5 amperes per square 
decimetre have proved to be suitable for producting uniform 
coatings. In employing this method, a metal body as cathode 
is introduced into the pipe to be provided with a coating, and 
the pipe is made the anode when a metal pipe is to be protected. 
Non-metallic porous hollow bodies, for example cement pipes, 
ean also be provided with an interior protection by placing a 
tubular shaped metal sheet or metal net around the exterior 
of the body and making it the anode. A bitumen dispersion of 
approximately 50 per cent. bitumen content is advantageously 
used. With an electrode separation of about 20 mm. a current 
tension of 15-20 volts is yy for producing the above- 

tioned opti current strengths. When the distance 
between the electrodes is larger correspondingly higher tensions 

must be applied. In order to produce bitumen layers of 1 mm. 

(after drying) for example a current action time of about half 

@ minute will be required. Consequently in one minute 


rr fact. 














514,854. May 17th, 1938.—Etecrron Discnarce Devices 
AND THERMIONIO CATHODES THEREFOR, Standard Tele. 
phones and Cables, Ltd., and Henry Wolfson, both of 
Connaught House, 63, Aldwych, London, W.C.2. 

This invention relates to thermionic cathodes of the kind 
comprising an electron emissive coating on a metal carrier 
body which is either directly or indirectly heated. The in- 
vention also relates to discharge devices employing such cathodes. 
The use of copper as a carrier metal for thermionic cathodes is 
well known, but in its practical application two main sources of 
trouble are experienced :—First, inactive cathodes often occur, 
as a result of the oxidation of the copper — sealing-in or 
exhausting and during the final processing the cathode. 
One result of even slight oxidation is to increase the radiation co- 
efficient of the copper, which lowers its temperature and may 
render it inoperative. Further, chemical combination between 
the activated coating and the oxidised copper surface may 
occur, giving an inactive or poisoned cathode coating. Secondly, 
evaporation of the copper takes place both during processii 
and during the active life of the valve, and the evapora 
cop tends to condense on the insulators (mica bridges and the 
like) and other parts of the assembly, giving rise to leakage and 
noise. It has now been found that if a cathode, which ist 
of copper or which has a copper surface next to the emitting 
oxide coating, or which consists of an alloy comprised sub- 
stantially of copper, is coated with chromium or rhodium, by 
electrolysis, cathodic sputtering or other known method, to a 
thickness of approximately 0-1 milligram per square centimeter, 
the favourable radiation co-efficient of the copper is not impaired 
and at the same time surface oxidation of the carrier metal is 
minimised or prevented, and also the evaporation of the copper 
is considerably reduced. Although a preferred thickness of 
the coating on the copper has been given the invention is not 
limited in this respect as the advanteg2s of the invention are 
secured with other thicknesses. It has been found that during 
the pi of the cathode (during activation or while the 
dise device is being exhausted) the coating metal becomes 
alloyed with the surface of the copper. This probably explains 
why the radiation co-efficient of the copper is not impai 
by the coating metal. Further, it ma said that it is the 
presence of this alloy at the surface of the cathode which causes 
the reduction of vaporisation, this alloy at the same time 
offering considerable resistance to oxidation.—November 20th, 
1939, 











Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda 
of the week preceding the meetings. In all cases the vite oot 
PLACE at which the meeting is to be held should be clearly stated. 











Air Raid Protection Institute 
Tuesday, Jan. 9th.— Royal Society of Arts, John Street, Adelphi, 
W.C.2. ‘ Public ment Shelters: Practical Experience 
in a Metropolitan Borough,’’ C. F. de Steiger. 8 p.m. 


Bradford Engineering Society 
Monday, Jan. 8th.—Technical College, Bradford. ‘‘ Lubricants 
v. Wear and Conditions v. Lubricants,’’ G. H. Thornley. 
7.30 p.m. 
Diesel Engine Users’ Association 
Thursday, Jan. 11th.—Connaught Rooms, Great Queen Street, 
W.C.2. ‘“* Herbert Akroyd Stuart and the Development of 
the Heavy Oil Engine,’’ T. Hornbuckle and A. K. Bruce. 
2.30 p.m. 
Illuminating Engineering Society 
Tuesday, Jan. 9th.—E.L.M.A. Lighting Service Bureau, 2, 
Savoy Hill, W.C.2. ‘Discomfort Glare in Lighted 
Streets,’’ R. G. Hopkinson. 6 p.m. ‘ 
Institution of Automobile Engineers 
Tuesday, Jan, 9th.—Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Works Organisa- 
tion,’’ C. Kimber. 6 p.m. 
Tuesday, Jan. 9th,—Luton Centre. George Hotel, Luton. 





deposited layer about 2 mm. thick is produced. y 
uniform layers are produced with stationary electrodes and 
dispersion which is not moved. The drying of the fresh and 
very sensitive bitumen coating is carried out in an air current 
or by subjecting the coating to a vacuum. The temperature 
may be raised if desired as the drying proceeds. The sufficiently 
dehydrated layers are then subjected to a raised temperature 
sufficiently high to fuse the deposited bitumen ee together 

into a continuous sheathing.—October 13th, 1939. 

514,630. May 10th, 1938.—ImPpRoveMENTS IN FasTENING 
Devices, George — Tinnerman, of 224, Cornwall 
Road, Rocky River, Ohio, United States of America. 

This invention relates to devices for fastening together parts, 
such as sheet metal members, and particularly to threadless 
fasteners which have a portion deformed for engaging the shank 
of a threaded member. Referring to the en NS 
drawings, Fig. 1 is a sectional view showing the fastener appli 
to ee — and Fig. 2 shows a section illustrating 
the fastener applied to a part through an assembling slot. 
The fastener comprises a strip of sheet metal which is bent 
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backwardly to provide two arms, A and B. The arm A has an 
aperture for receiving a shank of a bolt, while the arm B has an 
aperture in registration with the opening through which the 

of the bolt extends. The opening in B is adapted to clear 
the shank of the bolt, but that part of the arm A ae ere the 
opening is deformed so as to e a bolt thread. The parti- 
cular pe or configuration of the deformed portion is im- 
material. The ee is preferably sufficiently 

approximately to cover ae in the to 
which it is applied to prevent the -engaging portion from 
being pulled therethrough when the fastener is wn up.— 
Neeember 14th, 1939. 





“The Scope for Developing Lighter Cars,’’ M. Platt. 
7.30 p.m. Coventry Centre. isha Cafe, Coventry. 
“The Instrumental Attack on Automobile Noise,’’ D. 
Foster. 7.30 p.m. 

Tuesday, Jan. 16th.—London Graduates. 12, Hobart Place, 
8.W.1. Discussion ‘‘ Fuel for Road Vehicles in the Year 
2000.”’ 7 p.m. 

Wednesday, Jan. 17th.—N.W. Centre. Engineers’ Club, Albert 
Square, Manchester. ‘‘ Accidents,” H.Strange. 7.15 p.m. 


Institution of Electrical Engineers 
Thursday, Jan. 25th—Savoy Place, Victoria Embankment, 
W.C.2. ‘“ Fire-Fighting Equipment for Electrical Installa- 
tions,’’ H, W. Swann, J. Hacking, and R. A. McMahon. 
6 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Jan. 23rd.—39, Elmbank Crescent, Glasgow. _‘‘ Effect 
on the Propulsion of a Single-Screw Cargo Vessel of Changes 
in the Shape and Dimensions of the Propeller,’’ J. L. Kent 
and R. 8. Cutland. 6.30 p.m. 
Institution of Production Engineers 
Tuesday, Jan. 23rd.—Mostyn Hotel, Portman Square, W.1, 
“The Use of X-Rays in Inspection Methods,”’ G. E. Bell. 
and ‘Inspection by Optical Projectors,’’ W. G. Ridge. 
7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Tue Gear Grinpinc Company, Ltd., informs us that its 
address is now Cranmore Boulevard, Shirley, Birmingham. 

Prat-Dantet, Ltd., inform us that their offices have been 
permanently moved to Dalston Gardens, Stanmore, Middlesex. 

Tue CHAMBER oF SHIPPING OF THE UNITED Krinepom 
informs us that its address is now Bury Court, St. Mary Axe, 
London, E.C.3. 

Mr. J. B. Rosrnson has been appointed Sales Engineer for 
Bristol and surrounding a E. H. Jones (Machine 
Tools), Ltd., are Road, e Hyde, London, N.W.9. 
The area covered includes Cornwall, Devon, Dorset, Gloucester, 
Wiltshire, and South Wales. " 

Mr. Witttam Jonn Tennant, Senior Partner of Messrs. 
Boult, Wade, and Tennant, Chartered Patent Agents, 112, 
Hatton Garden, London, E.C.1, has retired from practice and 
from his partnership in the firm as from December 3lst, 1939. 
Messrs. William H. Ballantyne, Ronald 8. Dolleymore, J. 
Cameron Rennie, Arthur Abbey, and Thomas B. Clerk will 
continue to practise in partnership at the same address and 
under the same style. 
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SHAW, SAVILL AND ALBION MOTOR LINER ‘‘ DOMINION MONARCH "’ 


UNION-CASTLE MOTOR LINER ‘‘ PRETORIA CASTLE’ 


CUNARD WHITE STAR LINER ‘‘ MAURETANIA"’ 
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ENGLISH POWER STATIONS IN 1939 
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B.T.H. 30,000-KW TURBO- ALTERNATOR 
METRO-VICK 20,000-KW PRIMARY TURBO - ALTERNATOR 
ENGLISH ELECTRIC 30,000-KW TURBO- ALTERNATOR 
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WATERLOO BRIDGE, LONDON 





HOWRAH BRIDGE. CALCUTTA 
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St. SAVIOUR’S DAM, GUERNSEY 
CHUBUK DAM, TURKEY 
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HAWKER ‘“ HOTSPUR’’ TWO-SEATER FIGHTER 


BRISTOL ‘*‘BEAUFORT’’ BOMBER 


BLACKBURN ‘*“‘ROC’’ FLEET AIR ARM TWO-SEATER FIGHTER 


BOULTON PAUL 


** DEFIANT’? TWO-SEATER FIGHTER 
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STEAM LOCOMOTIVES 




































































BENGAL -NAGPUR RAILWAY BEYER-GARRATT LOCOMOTIVE 
PENNSYLVANIA R.R. EXPRESS LOCOMOTIVE 
UNION PACIFIC R.R. TURBO-ELECTRIC LOCOMOTIVE 














